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!• BASIC GENERAL REFEBENCES ' 

1. CLEAN WATER FOR THE 1970 'S 

/Author ! Federal Water' Quality Administration, U. S. Department of the 
Interior* - 

Publisher : NTIS //PB 217 832 (221 pp.; $6*00) April 1970. ' ' '^"^ . 

Point of View: "The purpose of this first annual progress report is to 
provide a groundwork for understanding the nature of the Federal and State 
water pollution control programs, to detail the progress which..has been made 
during the first year of the Nixon Administration, and to assess the measures 
which will be required to fulfill the challenge of the 1970.*s." 

Level : Non-technical. r 

Sufy aary- With the passage of the Water Quality Improvement Act of 1970, the 
Federal Water Pollution Control Administration took on a new liame, becoming 
the Federal Water Quality Administration (Fl^QA) , and began the task of assessing 
. the progress and capabilities of t.ie Federal water pollution control program. 
.This report is the product of that evaluative effort and it provides both a good 
summary of the evolution of the Federal water pollution control program and an 
outline of the direction in which the Nixon administration sought to move 
the agency through vari9us program and legislative efforts. As the first 
summary report of that reorganization, it is a valuable basic reference in 
the literature of water pollution. 

In the introductory section of the report "Water Pollution and the 
Environment", the author's provide a very readable summary of the sources 
and dimensions of the water pollution problem. Separate sections are addressed 
to each of the major categories of water wastes: Municipal Wastes, Industrial 
Wastes, Thermal Pollution, Oil and Hazardous Substances, Mine Drainage, 
Sedimentation and Erosion, Feedlot Pollution, Other Agricultural Wastes, 
jnd Wastes from Watercraft. Although necessarily brief, these sections do 

JC 
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prbviy^ useful descriptions, of -the kinds of effluents Involved and their 
impact on the nation's water supplies/ There is very little in. the way of 
specifics or hard data, but a good sense of the scope of the national water 
pollution* problem is conveyed. ^ 

The remaining sections of the ^report are addressed to potential solu- 

^ ^ I _ . 

tions to the problem. .'"^A^Water Pollution Control Prograitf for the 1970's" 
contains an examination of the strategy behind the Administration's proposals 
and identifies five areas of concentration: Financing of municipal treat- 
ment, standards and enforcement authority, assistance to the states, programs, 
for dealing with pollution from Federal activities, and programs to deal with 
emerging problems. 

Some of the most valuable and enlightening material in the report is 
containedjn_the'''Programs for Water Pollution^Control" section which 
follows. It is essentially a review of the strengths arid shortcomings of 
existing regulatory, assistance, planning, and research, development, and. 
demonstration programs. Specific areas under each program category are 
concisely reviewed, providing an excellent single-source reference on the 
scope and quality oB, the water. pollution control program efforts at the 
Federal level. It is the most detailed treatment provided in the report 
and points to the kinds of problems involved in trying to monitor production 
and dissemination of pollutants. The closing page in this section, titled 
"The Human Element", looks briefly into the areas of public informatioif •> 
and education,^ youth programs, \nd the general issues which impact on training 
and manpower development. The final section, "Organization, Resources and 
Facilities" is simply an outline of the s^tructure and budget of the Federal 
Water Quality Administration. The most obvious element here is the four- 
fold increase in monies relegated through the Ft^QA for construction grants 
for waste treatment works, a strategy in keeping with the overall direction ' 
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* 

» 

of the proposed program efforts which emphasize the responsi^bilities of the 
states and local communities* 

Essentially then, this is the planning document for the Nixon Administra- 
tion's initiatives in the area of water pollution control* It provides both 
, a definitive guide to program strategies at the Federal level and a useful, 
readable summary of the magnitude of the water piollution problem* 

^ • 2* WATER QUALITY CRITERIA 1972 

Author I A report of uhe Committee on Water Quality Criteria, Environmental, 
Studies Board, National Academy" of Sciences, National iicademy of Engineering* 

Publi sher; USGPO, Washington, D* C* (594 pp*; $12*50; Stock //5501-00520) 
1972 (Prepared under USEPA Contract R3-73-033) * 

Point of View : "Social perspectives and policies for managing, enhancing, and 
preserving water resources are undergoing rapid and pervasive change* Because 
of the stipulations of the 1965 Water Quality Act, interstate water resources 

jaf-e currently categorized by use designation, and standards to protect those 

*\ * 
uses are develop'ed from criteria* It is in this context that the Report of th 

NAS-NAF Committee, like iiliat of the NTAC, was prepared * Copcepts of managing 

. water resources are subject to social, economic, and political decisions and 

will continue to evolve; but the Committee believes that the criteria and 

) 

recommendations in this Repoift will be of value in the context of future, 
as well as curi:.ent approaches that might be taken to preserve and enhance 
the quality of the nation' s -water resources." 

Level : Semi-technical; illustrated; numerous figuret.; bibliography. 



EMC 



7 



Basic General References (cont'd). 

Summary :. Intended originally as an updating of the 1968 NAS report, 
"Water quality Criteria", the 1972. report evolved into a much more 
comprehensive document. It is the product of six Committee Panels: 
(1) Recreation and Aesthetics. (2) Public Water Supplies, (3) Freshwater 
Aquatic Life and Wildlife, (4). Marine Aquatic Life and Wildlife, 
(5) Agricultural Use of Water, (6) Industrial Water Supplies. ^ In 
addition, the individual panels had access to a broad array of special 
advisors on specific water quality concerns and 'to' the professional staff 
of- the EPA. What emerged from all this is described in the report prefect 

as .follows : • '' 

The 1972 Report is vastly more than a revision of the 
NATAG Report. To bfegin with, it is nearly four, times longer. 
Many new subjects are discussed in detail, among theia: the 
recreational impact of boating,, levels of use, disease vectors, 
nuisance organisms, and aquatic vascular plants; viruses in 
•relation to public water supplies; effects of total dissolved 
gases on aquatic life; guidelines for tbxicological research 
on pesticides and uses of toxicants in fisheries management; 
disposal of solid wastes in the ocean; use of waste water for 
irrigation; and industrial water treatment processes and 
resultant wastes. Many toxic or potentially toxic substances 
not considered by the NTAC are disr/ussed including^oly- 
chlorinated biphenyls, phthalate esters, nitrilotriacetate 
(NTA), numerous metals, and chlorine.. The additional length 
also reflects the greater current awareness of how various 
characteristics of water affect its, quality and use; and 
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the expansion of the information base of the NTAC Report 
^ through nevjT dat€^ from recent research activities and the 

greater capabilities of information processing, storage, 

and retrieval especially^ evident in the ^three appendixes — 

have made their impact on the increase in size. 

In short, this is an excellent overview document on all^^^facets^of 
water quality, and is an especially useful companion to the more 
qualitative "Clean Water for tl\e 1970's" (Fef, I-l), Particularly 
useful suimnaries are included on water monitoring techniques and 
findings, the nature and detection of toxic materials ? categories 
of pollutants in fresh and-^narine waters, the effects of hannf ul ,sub- ^ 
stances on wildlife, and the major uses and treatment processes associated 
with industrial water supplies. Additional data on three areas is pro- 
. vided in the.^ppenJjJfes : Recreation and Aesthetics, Freshwater Aquatic ^ 
^dfe and Wildlife, Marine Aquatic Life and Wildlife. Also included is a 
glossary of terms, a section on conversion factors, biographical notes oj^i 
the panel members, and author and subject indices. 

3. CLEAN WATER - REPORT TO' CONGRESS, 1973 ' 

Author : U. S. Environmental Protection Agency 

Publisher : USGPO, Washington, D. C. (52 pp. plus a^^pendlces': Report EP.43) 
May 1973." 

Point of View : This is the first of a series, of annual reports from the 
EPA required under, the provisions of the Federal Water Ppllutioa Control Act as 
a means of informing Congress of the "measures taken ^o implement the objectives 
of the' Act." 
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Level : Non-technical; illustrated; several tables. 

Sunnnary : Essentially, this report is aimed at providing a, summary of tj^o 
it-portant aspects, of the water pollution issue: where we are now and how we 

V ; 

got here. It begins by outlining the provisions of the six legislative en- 
actments that, since 1948, have determined the direction and scope of the ' 
'federal water quality program. Brief paragraphs are addressed to each of 
the separate legislative efforts: the 1948 Act, the 1956 Act, the 1961, 
1965,^1966 and 1970 Amendments, and the "most extensive and !f ar-reaching" 

' i 

Amendments of all, those of 1972. These latter Amendmeuts are given fairly i 

\ . \ 
detailed explanation here in terms of theiir authority regarding pollutants 

from industrial and municipal sources, aijd from nonpoint sources, and 

their provision for water quality standards, permits and licenses > and 

enforcement. 

The eight chapters which follow this introductory discussion deal in four 
or five pages each with the following topics: Water Quality ^Planning and 
Surveillance, Water Quality Research, Development of Industrial Effluent 
Limitations, Federal Enforcement, State and Local Water Pollution Control 
Programs, Efficiency of Treatment Works, Manpower Programs, and the Water 
Pollution Control Advisory Board. Obviously so brief a treatment is 
necessarily incomplete, but thp major points are brought into each dis- 
cussion and some useful, recent data is displayed in the various tables. 

Appended to the report is a series of tables which show the legal 
actions taken by EPA under the provisions of the 1972 legislation. These 
include water quality standards violation notices, enforcement conference- 
type actions, civil cases referred to the Justice Department, and criminal 
cases referred to the Justice Department. Finally, a fiverpage appendix 

\ 
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pmvides a collection of "Reconnnendations of the Water Pollution Control ^ 

Advisory Board". These are directed specifically to three areas of concern: 
» 

animal wastes, land use, and ocean disposal. In short, this is a good, 
quick summary of what the Federal government has authority to do in the 
area of water pollution and what, in actuality, it has been 4oing since 
19 72 • 

A. URBAN PLANNING ASPECTS OF WATER POLLUTION CONTROL 

* * I 
Author: Sigurd Grava, Institute of Urban Ei^vironment, Columbia University. 

Publisher: Columbia University Press, New York (250 pp.; $10.00) 1969. 



Point of View : "The major thrust of [this] s\:udy .has been to analyze the 
problem of waste disposal as it 
available to ^the urban planner." 



problem of waste disposal as it imposes a constraint on the policy choices 



Level: Seini-:technical; several graphs and tables; b.ibliography. 

• \ 

Summary : -While this is really a dual-purpose book, aimed on one level 

at providing the general reader with some background in the technology; of 

j 

water pollution control, its i^ajor focus is on the urban planning aspects 
of water pollution control mechanisms. A very valuable summary of the 
dimensions of the water problem in this country is provided in three 
introductory chapters: "Features of the Problem" (water generation and 
dumping, treatment methods, work with the causes of pollution), "Watershed 

Systems: Regional Aspects", and "Sources and Types of Pollutants." This 

\ 

latter chapter breifly examines the methodologies involved in the 
monitoring of water quality, and then examines separately \three major 
contributions to urbaq wastewater: domestic sewage, commercial and 
industrial waste, and special pollutants (detergents, street wash-off. 
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Inorganic fertilizer, and thermal pollutiori) . Finally, "Technological 
Aspects" Is addressed to the description of individual systems (septic 
tanks, etc.)> collection networks,, treatment facilities anZ processes, so- 
called "package plants" (factory-made compact units which are trans- 
portable and contain all the necessary equipment for sewage treatment), 

J" 

and the water reuse concept. Obviously, so brief a treatment is necessarily 

a 

incon^lete. Taken /together, however, these first four ^chapters provide 
a clear and concise introduction to the major aspects of water pollution 
technology. There are numejrous references to additional sources of 
information on each aspect un(^er discussion and some helpful illustrative ' 
malierial is included. ^ ^ 

'Chapter 5, "Administrative and Regulatory Aspects!', introduces the 
second major theme of Grava's study and the f inal ^four chapters in the book 
are addressed exclusively to policy and planning issues. Discussion is 
provided of the setting of purity standards, the drafting of ordinances, 
federal and state participation ir^ the financial demands of water quality 
^ programs, and to a number of issues involved in "local planning aspects"* 
These include the effect of water quality control on community develop- 
ment, professional responsibilities of the urban planner, the stu<hr- 
design-construction sequence, the choice of systems in s\^urbia, site and 
size of treatment plants, and community-building significance, ''a section 
which deals with the financial and growth , burdens whidh, a new sewer system 
puts on a community. The last chapter in the book, "Problems in Developing 
Countries"*, provides a brief fsketch of th^ kinds of collection networks and 
disposal facilities which are evolving to match the special needs of 
developing countries. Some useful, thuUgh now somewhat dated, information 
is appended, including a table of sewage generation rates for commercial 
and public establishments, efficiencies of sewage treatment units, treat- 
ment plant construction costs (1964 figures), ^ad a list of "deneral 
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• Criteria for Sewage Collection Networks". A fairly extensive, though again 
so^what ^dcted, annotated bibliography is also provided. All in ^11, this 
ifiL a very \iseful introductory volume providing a brief ^ummary ojf the major ^ 
cohc'epts involved in water pollutiontechnology and policy. It suffers some- 
what from 1969 piiblishing 4ate, but the interested reader ^should have. ^ 
little trouble in findirig^pplemehtary sources to update the data. 

5. . W^TE'i^AGEMENT'AND CONTROL^ ' 

Author : A report to the, Federal Council for Science aitd Technology prepared 
. by the Committee on Pollution,' National Acaderay'of Sciences-National Research 
Council, under the chairmanship of A^elstan Spilhaus, University of Minnesota. 

. .( 

I, Nation 

Council, Washington, D. C, 1966. Copies are available from: , Printing and 
\Ptittti8hing Office, National Academy of Sciences,^- 2101 Constitution Avenue," 
Washington, D*. C. 20418 (257ypp.; $4,.95) 1966. . . . 

Point" of View : "The principal objective of the report is to set forth the 
natflire of the pollutfpn problem - descripti^y,* qualitatively, and 
comprehensively - in a useful perspective. \x, represents an effort to 
determine areas, in which science and technology could effectively assist 
'in reducing an^ controlling pollution." ... * 

Level : Non-technical; several tables and ^graphs. 

i ' ^ * * ^ » 

Summary Published in 196^, this report of a two-year study into pollution, 
its origins, nature, ..effects, and^potential constraints and controls, has 

//nela cl^assic re.ference in environmental literature. Its emphasis ' 

. ^ ' ' ' ' J - 

is on the complexity of the Interactions among the many forms of man-made 

.pollution. ^ To, quotes from the foreward to the report: 
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[This report] details the int^^^fctio^s among the forms 
of polluitlon gene/rated by man, the interactions between 
the polluted atmosphere, waters, and soils, which In turn 

. ' ' • • 

affect living systems - the plants and animals that Ingest 
^ them - and Identifies and traces their origins, their 
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movemenfefe, and their places of final deposit. It identl-. 
Eies the/ geographic, Social and economic factors th^t ij^late 



to ^y^e^4lr6blem.. . . It further identifies a first strategy 
or Tramewprk, and priorities within that framework, that 
will allow a more coordinated attack and more 
efficient and jec^j;ipinical means of dealiffg wiJth the ^ 
pollution problem . . * 
Structurally, the report is divided into two sections: an 
introductory, summary <feection section and a series of eight ' 
appendices. Within the Introductory section, specific 
attention is directed to four aspects of environmental 
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pollution : . The Nature of the Problem QAja..^mosphere 
and pollution, water and pollution, land andj poliurcibn) , Legal, ^ 
Legislative, and Institutionai ProbJ-ems, Areas of Inadequacy 
(Technology - known and unknown, constraints on existing , 
technology, research and education) , and Possible Improved Approaches 
(available basic metliods, auxiliary techniques, and public policy 
and institutional arrangements). This section concludes with a 
detailed list of recommendations put forward by the Committee. 

\ 
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' General ReferencW-jCoeftit'd) * 

The appendicels which follow, and which actually make up the bulk of ^ 
the report, deal in detail with the science and technology of environmental 



pollution. While there is some discussion of each of the various major 

pollutant s,< water pollution is a primary concern and i^igiven particularly 

thorough consideration. This is true especially in the first five 

appendices: Pollution Processes in Ecosystems; Criteria, Instrumentation, 

, \ ^ - 

and Monitoring; The Transport System; The Residue Situation-Current and 

Future: and Pollution - Abatement Technology. The two appendices on 

legisl/tive and public policy issues deal in rather broad-based terms, 

but water pollution is again specifically considered in the 

appendix, "A Brief Analysis of Pollution in the Delaware Estuary", which 

^^ooks'' separately at the input and effects of raunicigal and industrial 

source pollutants. — 

It is, of course, an injustice to the report to attempt to filter out 
* ^ 

the material dealing specifically with water pollution. This is an extremely 
valuable document and one which should be read in its entirety, ^fliile 
undergraduate students might find the appendices to be difficult reading, 
the initial summary section provides a lielpful guide to the report and 
also presents the Committee's general recommendations as to programs which 
nttght be initiated as a first step toward "lowering the barriers that now 
inhibit the development of. needed new technology and more effective and 
flexible institutional relationships/' 

In summary, there is a wealth of information here Vhich will provide 
a good introduction, not only to the problems of water pollution, but to 
the overall impact of pollution on^/the ecosystem. 
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6-: THE MTJON'S WATER RESOURGES 

Author: United States Water Resources Council* 

• - } X 

Publisher ; U. S. GPO, Washington, D. Q. (approx. 450 pp.; $4.25) 

1968. ' - ■ ' 

Point of View ; "This first assessment highlights the changing nature 

of future water problems and the constant need to reorient research pro- 



--^fams.' Greatly increased recycling and reuse of water will be accompanied 
-by tlje need for new technology and processes in water treatment and con- 
ditioning, and in waste treatment and pollution control ... Much more 
knowledge is neejded to develop optimum institutional arrangements for 
planning, managing, and financing regional water supplies and for coping 
with water prpblems arising from urbanization." 
Level' ; Non- technical ; illustrated; numerous graphs and tables. 
Summary ; " The Water Resources Council was established by the Water Resources 
Planning Act of 1965 and charged with the task of "maintaining a con- 
tinuing study and preparing periodically an assessment of the adequacy 
of supplies of water necessary' to meet the w^ter requirements iiTeach 
water management region in the United States and of the national interest 
therein". This report, which represents the Council's first such assessmen 
provides an excellent introduction to the major issues in Water management. 
It is well written, thoroughly illustrated, and full of the kind of summary/ 
(lata which enables the general reader to quickly grasp the mgnitude and 
the complexity of water management problems. / 
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*fThe report is divided into seven sections. Part I (which is available 



fromithe GEO as a separate publication at $.65) provides an overview des- 

I 

criptlon of the nation's water and related land resources In terms of water 
supijiy and quality, the role of water and land resources In economic growth, 
wat^r uses, water management techniques, and the adequacy, by geographic 
region, of. our nation's water resources. 

I Part 2, "Introduction", simply explains the origins of the Water 
Resources. Council and outlines the purpose and approach of the study which ^ 
letjato this report. In Part 3, "Water and Related Land Resources", the 
Copncll provides Its finding as to the relationship between economic growth 
and water use. A fairly detailed description of the water resource is prp- ' 

^ ! • ' ■ 

vided^and there Is a good discussion of the sources of water, the^ phenomena 
ot evaporation and evapo transpiration, and the meaning of terms such as 

natural runoff, groundwater, etc. A final, brief section addresses the 

f 

Various methods currently available for Increasing the availability *of 
%ur water supplies. 

I Part 4 provides a discussion of water uses under seven separate headings 
jdomestic and municipal. Industrial, electric power, agricultural, navigation, 
\ recreation, and the fish and wildlife uses. While the data here Is for 1965, 
there are projections to 2020 on mo^t of the tables and graphs and a good 



< sense of the scope o£ our water demands Is conveyed. How We allocate resourc 

I among ,these needs Is addressed In the next section. "Management of Water 

/ and Related Land", and the Council briefly outlines here some of^e methods^ 

' employed to develop water supplies and to transport watft to the water user. 

\ There are separate chapters within this section on floods and flood damage, 

; water quality, watershed lands, beach, shore and rlverbank protection, land 
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drainage, wilderness and free-flowing rivers, and institutional arrangements 
by which water policy is implemented. 

Finally, Part 6, "Regional Water Supplies and Requirements'* provides 
data and descriptive material on each of the t\^enty regions designated by 
the Council for separate study. A brief appendix (Part 7) contains a 
table" of content;^, a list of figures, acknowledgements, ^nd additional data 
to support the text material. 

There is much useful data and descriptive material in this 'report and 
It^ serves to prov^e the reader witK an excellent introduction to the 
bJsic questions of what water is, where it comes from, how much of it we 
^ve, how we use it, how we manage it, and how our^regources are dis- 
tributed across our nation. * ^ , • 

7. GLOSSARY: WATER AND WASTEWATER CONTROL ENGINEERING 

Au thor : Joint Editorial Board, American Public Health Association, 
American Society of Civil Engineer , American Water Works Association? 
and the Water Pollution Control Federation.' 

w 

Publishur : American Society of Civil Engineers, (345 E. hlth St.\ New York 10017) 11 

Summary ; Thib is an invaluable sourcebook for anyone new to the terminology 
of wastewater engineering. Prepared by a joint board of representatives 
from some of the most prestigious engineering societies in the country^ 
This glossary provides carefuJ, concise definitions of Jterms regularly used o^ 
having special meaning, in, water and wastewater engineering. For each 
tekrm^ a. brief definition is provided together with apprppriaite cross 
references. Alternative terms having the same or similar meaning are 
also in(^luded in the explanation and in cases Where a term may have 
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more than one meaning, each is precisely noted. Obviously, not all the 
terms which appear in the literature of wastewater engineering are 
defined here, but those most apt to .confuse the novice are explained* 



and extensive references to other glc^ssaries are noted for those who 
desire a more elaborate explanation of thB terminology. 
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. II* Health Effects of Polluted Waters 

' 

1. WATER, HEALTH AND SOCIETY 

Author : 'Selected papers by Abel Wolman, Edited by Gilbert F. White, 
University of Chicago* 

Publisher : Indiana University Press, Bloomington, Indiana (400 pp; 
$17*50 ) 1969. 

Po int. of View ; "li has been more difficult to recognize that engineers in 
effect define community goals by the way they present projects or establish 
standards of quality or organize studies and operations* To take these 
influences into account, is to enlarge the scope of considerations engineers 
feel obliged to assess. To a remarkable degree the writing, of Abel Wolman 
ref4ects this broadening stream of thought." 

'Level ; Varies from paper to paper but, for t^e most part, these are 

non- technical writing* . , 

Summary ; Essentially a tribute to the many environmental engineering 

contributions made by Abel Wolman over the yea?:s, this collection of" 

\ \ 
papers rd^nges over a broad array of water rela\:ed topics, from water 

resources ^and their flianagement, to problems of radioactive waste, flood ^ 

protec^iSiT^policy, and the role of the engineer in society* For the most 

part, howev(^r, the focus is on water quality and its health implications. 

Beginnit^g with the first paper, "Water Resources; A l^eport to tt/e 

National Academy of Sciences", this volume contains reprintings of spme^ J 

of the best known analyses in the water literature* While some of the 

papers are not directly applicable to the question of health effects from 

> 

polluted waters, they are uniformly readable, informative, and should prove 

to be valuable background reading for teacjiers and practitioners of environmental 

engineering* ' 20 , * 
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The" first of the health-related -papers here Is a reprinting of a 1918 
journal article titlejd "A Preliminary Analysis of the Pegree and Nature 
of Bacterial Removal in Filtration Plants". • This is followed, in order 
of their writing, by papers on "The Nature and Extent of Radioactive 
Waste Disposal Problems", "An Inquiry into. Standards Proposed for Stream 



Cleanliness", "Bacterial Standards for Natural Waters", "Concepts of Policy - 
in the Formulation of So-Called Standards of Health and Safety", "Changing 
Public Health Practices and Problems", "The J^ational Health Program - Present 
Status", and "Trends and Challenges in Public Health". 

Perhaps best know for his contributions to the understanding o.f chlorine 

Kf "I ' ^ 

absorption, Wolman has a long list of credits to his name and is considered 
vto have been a leading pioneer in the development of sanitary waste water 
treatment processes. These papers, tracing his career over nearly fifty 
years, provide an invaluable record of his contributions to the development 
of our national water practices and policies, particularly as they relate 
to safeguarding the public health. 



2. MICROBIAL ASPECTS OF POLLUTION 



Author ; Proceedings, edited by G. Sykes and F. A. Skinner, British 
microbiologists. . . ' 

Publisher ; Academic Press, New York (289 PP; $12.50) 1972. 

Point of View ; "Pollution is an environmental problem and almost invariably 
arises from the activities of man. As is common, micro-organisms have 
their part to play., both advantageously and disadvantageously ...." 

Summary ; The papers collected here were part of a 1971 Society for Applied 
Bacteriology Symposium on the "Microbial Aspects of Water Pollution." 



HealtK" Effects (cont'd.) 

there are sixteen papers in all, each contributed by a recognized expert 
in the field, and together they provide a fairly wide ranging treatnient 



o£ the topic. Particular attention is focused in several papers on con- 

: r-A^ — ' — ^ ~^ * 



side.rations of the health hazards of pollution, especially In terms of 
sewage pollution of .water supplies and the safe disppsal of infected 
ma'teirial from la&oratories. Also "treated here are the problems of water 
purification, and the disposal of sewage and its effect on rivers and 
lakes ^ and special problems associated with industrial products, Bixch as 
pesticides, herbicides, fungicides, and ,plasti^:s. 

The volume is introduced by J. G. Davis in a paper titled "Microbial 
Aspects of Pollution: Some General Considerations". For the most part, 
this is a review of the historical development of pollution studies, and 
an analysis of ,the special role played by the microbiologi-^t^. 

An excellent overview {iaper follows, "The Health Hazards of Pollution," . 
pr,oviding discussion of the assessment of microbial hazards of ^poiluti^n, 
diseases due to pollution of drinking water supplies*^ health hazards' ^ 
associated with the recreational use of water, and the relationship 
between environmental pollution and food. A more detailed, analysis 
of the health hazards of pollution is provided in the aext papery "Sewage 
Pollution of Natural Waters", in which A. McCoy reviews nuisances and 
the destruction of aquatic life, pathogens in sewage, bacterial content 
of crude sewage and sewage effluent, Salmon^^llae in an estuary,^ and sewage 
pollution of sea water. The supply of water, treatment and disposal of 
waters and studges, and self purification in natural waters, are considered in 
a related paper, "The Scope of the Water Pollution Problem". 
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i 

Four' fairly detaired and more tightly focused papers follow: 
"Microbial Aspects of Pollution in the Food and Diary Industries", 
"Aerobic Treatment of Agricultural Water", "The Role of Strict Anaerobes 



in the Digestion of Organic Material", and "The Microbial Ecology of the 
Activated Studge Process" • Physical and hydrological considerations with 
dispersion of effluents are examined in "Disposal by Dilution" and the 
special problem of nitrogen and .phosphorors compounds in water are 
examined in "Microbial Aspects of the Pollution of Firesh Water with 
Inorganic Nutrients" • Additional papers focus on factors effecting 
algal blooms, biological nitrification and d^nitrif ication, the degrada- 
tion of herbicides by soil micro-organisms, the microbial breakdown of 
pesticides, biodeterioration and biodegradation of synthetic pol3miers, 
and ^he special problems associated with the disposal of infective laboratory 
materials. ' ♦ 



3. TRANSMISSION OF VIRUSES BY THE WATER ROUTE 

Author : Edited by Gerald Berg, Robert A. ^Taft, Sanitary Engineering Center, 
Federal Water Pollution Control Administration, Department of the Interior. 

Publisher : Inter^cience Publishers, a division of John Wiley & Sons, 
New York (484 PF; $15.00) 1966. ' ' 

Point of View : "This volume iSj based on a symposium held' December 6-8, 1965, 

' 1 • . 

in Cincinnati, Ohio. Each of the five parts of this volume^ corresponding 

I 

to the sessions of the symposiufh, was designed to bring togeith^r current 
knowledge and thinking in important areas bearing on the problem of virus 

transmission by water." ' ^. 

\ 



1C.\ 23 



^ 2 

Health Effects (cont'd.) 

Level: Technical; numerous graphs and tables; some illustrations. 
.Summary ; Published in 1966, this remains a standard reference in the literature 
on health effects of polluted waters. Papers are collected here under five 
main headings: Epidemiology, Quantatative Recovery of Viruses from Dilute 
Suspensions, The mnimal Infective Dose, The Viruses in Water, and Survival 
of Viruses in Waste and Waste Water. The questions addressed range from 

those concerned with the significance of viruses in water and the relation- 

,ship among viral diseases, water supplies and water pollution,, to those 
directed to the setting of research priorities and the determination of 
policy decisions and funding 'levels. For the most part, these are technical 
^E*^icles which assume some familiarity with the topics under "discussion. 

C'l-The two papers contribut,ed to the first section. Epidemiology, 
addiess the transmission of viral diseases by drinking water (James Mosley) 
and the trfftsmission of viral infections by recreational water. . A 
variety of measurement and analysis techniques are described in the eight 
papers that comprise section two, "Quantatative Recovery of Viruses from 
Dilute Suspensions". These Include hydro-extraction and two-phase separation, 
electrophoresis, 'passive hemagglutination, and/the use of various chemicals 

and membrane chromatography. The third sectipC "The Minimal Infective Dose," 

/ 

includes six papers which cover a range of ejridence for a variety of view 
points,, an of them carefully documented with data from the research 

literature. . * 

The two remaining sections, "TJie Viruses in Water" and "Survival of 
Viruses in Waste and Waste Water", are the most broad based and contain 
between them fifteen papers, most of them addressed to fairly narrowly 
defined research topics. In short, this is a very specialized volume 
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Health Effects '(cont'd.) • 



and while it retains an important and authoratative position in the literature, 
it is not one that is likely to appeal widely to readers other than those 
who are themselves familiar with research In this area. 

4. PROCEEDINGS OF THE CONFERENCE ON PHYSIOLOGICAL ASPECTS OF WATER QUALITY 

5 ■ 

Author : Edited by Harry A. Faber and Lena J. Bryson. 

Publisher : Research and Training Grants Branch, Division of Water Supply 
antf Roliut ion Control, U. S. Public Health Service, Washington, D. C. 
(244 PR; $4.50) I960. 

P oint of View ; "This Conference on Physiological Aspects' of Water Quality 

was organized to stimulate research interest in the physiological aspects 
of certain chemical constituents of water. The program was planned to 
focus attention on questions of what is known and what should be learned 
about the effects of minerals, trace elements, insecticides, and organic 
substances in potable water." 

Level : , Technical •Nmnerous diagrams-, illustrations, • tables and graphs. 

Suitanary : Although now scop^what dated, these Proceedings report what has 
become a landmark conference in the history of water quality research. 
While it is difficult to believe that qnly a decade ago there was need 
to Stimulate interest in what has npw become an extremely active and 
productive field, that indeed was phe^ntent of this Conference, and 
many of the papers here report t)(e very Beginnings of research efforts 
in some areas. 



There are ^wfffty-^pers'in all, plus peveral introductory 
statements and a conference evaluation contributed by Abel Wolraan. 
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Healtiji Effects (cont'd.) 

The first three papers address vater quality problems: "The Need for 
Water Quality Criteria" (J. E. McKee); "Detection and Analysis of ^ 
Chemicals in Water - Inorganic Constituents" (M. G; Mellon); and 
"Detection and Analysis of Chemicals in Water - Organic Constp5lients" ' 
(F. M, Middleton). 

Tw&~ibntroductory papers, "Occurrence of Trace Elements in Water" 
(W. H. Durum) and "Quantitative Mineral Requirements" (D. M. Hegs^edf 
precede the four rather narrowly defined research papers which comprise 
the section on "Minerals and Trace Elements". These, examine separately 
the effects of four pollutants: Molybdenum, Selenium, Vanadium and ^inc. 
The two remaining sections provide three papers each on various aspects 
of insecticides (including an examination of phosphates and 
the effects of insecticides on aqUatic life) and Organics (including 
a .paper by W. C. Hueper on "Cancer Hazard^^.from Natural and Artificial 
Water Pollutants"). ^ 

Several summary papers conclude the volume, one^of which is 

0 * 

especially interesting historically: "National and International 
Standards of Water Analysis" by F. W. Gilcreas. 

o 

5. mCROBIQLOGICAL CONTROL AND OTI^R SAFETY ASPECTS OF POTABLE WATERS 

Authors : H. W. Wolf, Director, ,Dallas Water Reclaration Research Center, 
and A. R. Mixson, J. , City of Dallas Water Reclaration Research Center. 

Publisher : CRC Critical Reviews in Environmental Control 2(4): 557-567, 
January, 1972. 
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Point of * View ; "iTie Safetjy of oul^ drinking water is a matter of _ concern . 
to all people. ^ Do our present supplies adequately meet established 
standards, and what Is the prognosis for future supplies?" 

Level: ' Seml-r-Xechnical. 

Summary ; This is essentially an exploration of and commentarjr^on the 
criteria which must be met to ensure "safe" drinking water. The 
historical development of water quality ^criteria is traced and particular 
attention is paid to the concern, for viral and heavy, metal contents ^nd 
of ganic' chemical pollutants. , - ^ 

Beginning in 1850 wiph the epidemiological study of cholera 
and the Broad Stre^^t pump, the authors brie'flj^ trace the major advmices 
tha-t have marked the understanding of the role of water in public health. 
TJie potential for revising wastewater as drinking water is briefly examined 
fn light of "the findings of the 1969 Public Health Service National Community 
Water Supply Study. The major findings of that sj:udy are noted In a seifies 
of ^ tables and accompanying text. Some general problem with existing 
Ordnking Water Standards are noted and the authors conclude: 

c 

If* " * ' 

.... it is quite clear that our society is not paying 
adequate attention to the needs of its public water 
* supply *syst ems. . . the large municipal supplies ^o the 
K better job of providing adequate* quantit^.es and qualities 
of drinking water... the lack of knowledge concerning 
viruses and the many chemicals is appalling in ^his day 
and age ..fand, lastly, ... we are luckier than we are 
smart. There exists no great danger to anyone, but a 
great' d^al of comfort might be derived from more knowledge." 
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( 

Useful'-priraarlly as a "State-of-the-Art" siunmairy,'^ this review provides 
excellent references to the lite iture and a good,, general overview 
of a topic that is receiving increasing attention. 

6- " DRINKING WATER" 

Author : Janice Crossland and Virginia Brodine 

Publisher : Environment 15 (3): 11-2^, April 19^73. 

Point of View : "Forty one percent of U.S. drinking-water supplies do not 
meet Public Health Service standards ;%ontaminants iricludie^cal 
bacteria, arsenic, cadmium, and hundreds of unmonitored chemicals." 

Level: Non- technical; illustrated; numerous References cited. 

Summary : Crossland and Brodine provide here an' excellent summary 
of the current concern over the quality of our drinking water. Citing 
the findings of the 1969 Public Health Service National Coimnunity Water 
Supply Study as evidence of serious deficiencies^in meeting minimum 
drinking water standards, the author's provide a ^areful review of 
the major contaminants and the potential hazards associated with 
each. Specific sections are directed to examination of tdxic metals , \ 
organic chemicals, nitrates, deicing salt, chlorinated hydrocarbotis, oil 

r 

and chlorine. Some general remarks are included on biological hazards 
from impure waters and on .the evidence for the resistance of various 
water borne diseases to current treatment and monitoring methods. 
A number of problems associated with existing standards for drinking 
water are briefly examined and the authors conclude: 

"Current standards and ^treatment processes are not^ 
adequate to provide water pure enough for drinking and 
swimming as long as the source of community water 
supplies and the sites of recreational water receive 
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domestic waste, agricultural, and conservation site 
runoff and construction site runoff and Industrial 
effluent* Reevaluatlon of present laws .and Institutions 
dealing with water Is necessary for the protection of • 
human health/' 

'This Is a particularly useful review of drinking water Issues for 
non-specialists and provides excellent documentation for the reader 
interested in a more thorough understanding of the problems involved. 
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III. FEDERAL POLICY AND LEGISLATION 

C3 



WATER FOLrCIES FOR THE FUTURE 




Author : Final Report to the President and to the Congress of the United 
States by the Natipnal Water Coiranission. 

Publisher : US GPO, Washington, D. C. (579. pp.; Stock //5248-00006; $8.75) 
June 1973. 

Point of View : "This report contains the Commission's conclusions and 

^ecojranendations on the policies which it believes the Nation should adopt 

J- > • 

at this point in its history for the efficient, equitable and 

ineiitally responsible management of its water resources." 

. Level : Non- technical; illustrated; numerous tables, 

A / . 

Summary : Prior to 1968, various c^oiuaiittees in Congress and agencies ; 

/ 

within the federal government . were forced to deal in a f aii^ly piece- ^ 
meal fashion with matters of water policy. With the debate over the 
development of the Colorado River Basin, however, the Bureau of the 
Budget stepped in and recommended the establishment of a nat^i,onal 
water commission which would be charged with the review of water 
resource development on a national scale. The National Water Commission 
Act, passed in 1968, established that Commission under the following 
charter: 

The Commission shall (1) review present 
and anticipated national water resource 
problems, making such projections of 
water requirements as may be necessary 
and identifying alternative ways of meeting 
» these requirements - giving consideration, 

among other things, to conservation and 
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Federal Policy and Legislation (contM.) 

more efficient use of existing^upplies, in- 

creased usability by reduction of pollution, 

innovations to encourage the highest economic 

use of water, interbasin transfers, and 

technological advances..* (2) consider ^ 

economic and social consequences of 

water resource development • • • and 

(3) advise on such specific water' 

resource matters as may be referred to 

it by the President and the Water Resources 

Council* 

Issued in 1973, jthis final report of that Commission is a massive 
document ^hich deals in a fairly descriptive, non-technical 
way with a host of water issues and their policy implica^tioni?'^^ 
It is an excellent starting point for the study of water policy 
and includes some useful data on various aspects of water 
supply,, .use; and conservation. 

Chapter 1, "Forecasting Future Demands for Water'^ provides 

^ / 

a summary of water resources and the demands which will be put upon 
f:hem in the years ahead.. The last section in this chapter, 
"Alternative Futures", provides an interesting discussion of the 
variables which effect demand calculations and looks into a variety 
of possible forecasts. 

Three chapters directed to fairly general background information 
follow: Water and the Natural Environment, Water and the Econonjy, and 
Vhter Pollution Control. This latter is by far the most detailed of 
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these chapters and explores some of the most basic issues: What is 

Happening to Water Quality? When is Water Polluted? Who Should Pay? / . 

and Who Should Regulate? 

Chapter 5, "Improved Water-Related Programs" looks at a broad array 
of water programs, ranging from control of the Inland Waterway to monitoring 
of the wast^,heat problem in power production. All in all, about ten 
such programs are discussed and specific Commission conclusions and 
recommendations are included for each. 

Tlie problems of balancing developmental and environmental needs 
are briefly explored in Chapter 6, "Procedures for Resolving Differences 
Over Environmental and Developmental Values*" Nuclear plant siting ^ ^ 

is given special attention, but the whole mix of impact statements,, 
licensing procedures, legislative action, and agency review comes under 
the Commission's scrutiny. 

Conservation potential is explored in Chapter 7, "Making Better , . 

Use of Existing Supplies", and particular attention is focused oh improving 
ground water management, pricing as a means of motivating better use, 
transfer of water rights under the appropriation doctrine, and the 
reuse of municipal and industrial wastewater.* The first recommendation 
here is one that is increasingly being implemented: "The potential 
for reuse of wastewater should occupy. a prominent spot in future 
planning for overall water resources utilization." * 

Special issues related to I'interbasin Transfers" are ^explored 
in Chapter 8 in terms of the legal, social and economic considerations 
Involved. This is followed by a fascinating chapter on the "Means 
of Increasing Water Supply", which includes discussion of desalting, 
precipitation augmentation, land management initiatives, and the 

32 ' . " 
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potential for improving current water management technology. 

Against this background, the report then moves to consider implementation 
of organizational arrangements, the problems of water management at the 
'municipal level, the interface of federal and state jurisdiction in water 
law, Indian water rights, and the complex questions of who pays the costs 
of water development projects and how, specifically, water programs should 
be financed. These seven chapters comprise almost a third of the entire 
report and are clearly the area of major emphasis in terms of Commission 
initiatives and recommendations. The final' chapter "Basic Data and Research 
for Future Progress", provides an excellent single-source reference on the 
dimensions of the water quality program and suggests the directions in which 
future research should and probably will be channeled. A series of four 
appendices is included, one of which contains the text of the National Wat^*. 
Commission Act. In short, this is an essential document in the literature 
of water policy and covers, in some detail, all of the major issues involved 
in Che management of national water quality. (A separate volume. New 
Directions in U* S. Water Policy , which provides a summary of this material 
along with conclusions and recommendations set forth in this Final Repor.t, 
is available from the.GPO for $2.50). 

2. CONSERVATION IN THE UNITED STATES ; AIR AND WATER POLLUTION 
Author; Leonard B'. Dworsky 

Publisher ; Chelsea House Publishers, in association with Van Nostrand 
Reinhold, Co. New York (911 pp.; $30.00) 1971. 
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Point of View ; "This compilation is de^^|gied to present at least some of 
the essential documents in the . development of United State^ conservation 
policy. An attempt has been made to giye adequate historical treatment 
and thus provide a broad background for the conservation issues likely to 
. dominate .political action In this field during the coming years." 

Level; \Non-technical . ^ 



ry: The evolution of a national water policy has been a long and pain- 
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staking process and the record of that effort appears here and there in 
Congressional reports, agency documents, and in policy statements from this 
or that government official. What the Dworskys (Mrs. Dworsky is "an unsigned 
co-author") have done here, is to make a thorough search of the water and air 
pollution policy literature, and th^T turn the story of its evolution into 
a fascinating narrative. The "water story", which runs to a littlte over five 
hundred pages, is presented in the first half of this two-part summation 
and provides a uniquely thorough and entertaining history of the^ water 
conservation years. > 

The "Historical Prologue" which introduces the water pollution section, 
begins with a brief discussion of the definition of water pollution and the 
sources of polluting substances. The American experience with water and 
its health implications is briefly traced from the experiences of the Colonial 
period to the .evolution of new water technologies in the early 1900s. Beginning 
in about 1919, the emphasis is focused on efforts to assure potable drinking 
water and Congress in those years reviewed an impre^ssive array of bills de- 
signed to provide the nation with clean water. It was not until 1948, 

however, with- the passage of the Water Pollution Control Act, that a serious 
I' 
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national water pollution control program got underway. A brief review 

of that legislation is provided here, along;, with details of the several 

Amehdment^ which were .made to it in 1956, .1961, 1965, and 1966.' The' . 

* « * ^ * 

remainder of this introductory chapter examines the various attempts to 
design niultipurppse water resources development and the evolution of 

' 4 

^interstate compacts and international agreements. " ^ 

in the next section, "Water Pollution Problems and Developments ' 
• Unitl 1948", the Dworskys look in more detail' at early laws and conditions, 
science and water supply, epidemic disease, and the initial investigations 
, 'into the pollution of interstate waters. Some of the major water-associated 
? health epidemics are recounted, along with the sad beginnings of the pollution 
of the Great Lakes. This increasing awareness of the impact of water ^ 

pollution led tb greater interest at various levels of government and among 

' j 

diverse professjional organizations, a development traced in "A Broadening 
Base of Concern" in which various public health and state government efforts 
are reviewed. This section concludes with a close examination of tjie 
initiatives begun in the Roosevelt administration and some interesting 
. position papers and memoranda from FDR's administration are included. 

The final section, "Developing a National Water Pollution Control 
Program: 1948-1968", provides an excellent summary of the legislation and 
policy decisions which .underlie much of our current federal water policy. 
Of particular interest is the story of the evolution of the Interstate 
Agencies and a concluding case study examination which details the water 
pollution programs and policies for the state of Pennsylvania. 

In short, this is a reference which should b^ essential reading 
for a variety of audiences: historians, legislator?, conservationists, 
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planning officials, and general reci^ders seeking a firm grounding in ,the 
evolution of our national water policy. It is an impressive volume, both 
in* size and scope, and contains the kind of careful documentation indicative 
of thorough scholarship. It's one shortcoming, and this is one which will 

hopefully be corrected in the near future, is that, it covers only through 

• /' 

1968 and there is, therefore, nothing here on the 1972 Amendments which are 
now defining much of our water policy initiatives. Even allowing for that 
slight reservation, however,' there is nothing in the litersiture comparable 
to this volume and it should prove to be an extremely valuiable basic 
reference for scholars and^students alike. ^ . 

3. LAWS OF THE UNITED STATES RELATING TO WATEfe POtLTJTION CONTROL 

AND ENVIRONMENTAL QUALITY / ' - 

■ * ' ' ■ / 

Author ; Compiled by the Committee on Public Works, Uy> S. House of 
'Representatives. ' . ^ 

Publishers ; Printed for use of the Committee on Public Works, U. S. House 
of Representatives (Document //93"1> March, 1973 ^522 pp; $3.10; GPO Order* 
No. 5270-01765). 

Level; ^Jext of legislation. . - * 

Summary ; This is an excellent companion volume to the National ^ater 
Commission's Summary Digest of the Federal Water Laws. and Programs (Ref 11-4) 
and provides much of the specific detail that is missing in that compilation. 
This is of more limited scope, however, and deals only with water pollution 
control legislation passed by Congress from the River and Harbor Act of 1899 
to ^ the Federal Water Pollution Control Act Amendments of 1972. The texts of 
varioufe,^ Executive Orders and international agreements are included here. 
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- alonfe With a reprinting of the provisi9ns of two important "Reorganization 
Plans", one of which, in 1970, establiihed the Environmental Protection 
Agency. Unlike the Water Commission report, however, there is no editorial 
commentary in this volume and the various documents are simply reprinted 
■ in a loose, reverse-chronological order, beginning wiih the 1972 Amendments. 
Nevertheless, this is an invaluable policy reference and contai^ in one 
volume an inclusive and up-to-date record of Federal water pollution control 
legislation.. 

4. A SUMMARY DIGEST OF THE FEDERAL WATEP T.AWS AND PROGRAMS 
■ Author :' Edited by John L. DeWeerdt and Philip M. GlicW, members of the 
National Wdter Connnission legal staff. ^ 

Publisher : USGPO, Washington, D. (205 pp.; $1.75) 1973. 
Level f Non-technical 

. Summa^ : As implied- by, the title, this is simply a compilation of brief 
descriptions of Federal water laws and programs. It is one in a series 
of some sixty reports which were prepared by the Commission staff as 
background to their major document, WRter Policies for the Future. (Ref . III-l) 
Included here, along with the information on the various laws and iSrograms, 
is a very useful detailing of the statutory responsibilities of the nine 
cabinet departments and the more than forty federal agencies which are 
concerned with water-related activities. All of this is presented 
in a very concise, straight-forward manner and,_ while this is certainly 
, no substitute for "the ptlmary legal documents, it is an excellent., time 
saving resource for anyone engaged in legal or policy research. It is 
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especially helpful for the non-professional who would otherwise be faced with 
a grueling and no doubt bewildering literature search. While there is not 
much detail here, one can at least identify the various laws, discover 
quickly what it is they cover, and find reference to their original text; 
that alone makes this an essential reference 

5. A LEGISLATIVE HI STORY OF THE WATER POLLUTION CONTROL ACT AMENDMENTS OE 1972 

\ 

Author : Prepared by the Environmental Policy Division of the Congressional 
Researc||> Service, U. S. Library of Congress. x 

Publisher : Printed for the Use of the Committee on Public Works, U. S. House 
of Representatives (Serial 93-1) January 1973. Available in two volumes from, 
the USGPO: Volume 1 (1110 pp-; Stock i?5270-01759; $-55) and Volume 2 (766 pp.; 
Stock ^5270-01767; $3.70). * • . ' 

Point of View : "in order to preserve the context in which the Act was 
developed and to aid interpretation of provisions fiTnally adopted, this 
detailed legislative history has been prepared." 

Level t Non- technical. * % 

Sutmnary ; This is a unique document in the literatftire of environmental 
legislation and it is one that, should be of extreme interest to lawyers, 

. ■ ; r ■ 

scholars, environmentalists, and to fchose who must administer the requirements 
of the 1972 Water Pollution Control Act Amendments- Prior to the publication 
of these two volumes, the documentary history of this important piece of 
legislation was scattered through a variety of government documents, many 
of which had gone out of print or were available only to a specified audience. 
By compiling all of that information here, the Public Works Committee has 
made it possible to quickly and accurately trace the evolution of this 
Act and to search the original documents for the kind of explanatory materials 
that are^ as a rule, known only, to a select Audience of legislators and staff 
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who worked on the di^jafting of the legislation. In short, everything of major 
importance that was was ever brought to bear on consideration of the provisions 
in the 1972 Act has been reprinted here and what emerges is both an informative 
and interpretative history of a specific piece of legislation along with a 
kind of case study of how an idea becomes law under our system of government. 

/ 

Volume 1 opens with the text of the original legislation and then moves 
directly to the President's veto message and the debate which followed in 
f both the House and Senate. The resulting "Report of the Conference Committee" 
follows, providing specific response to the objections contained in the 
President's veto message. There is aome extremely interesting data mixed 
in here, both In the Report itself and in the debate which issued from it. 
The joint or compromise bill which resulted from all this is reprinted, 
accompanied by an Impressive collection of amendments which were considered 
and, for the most part, rejected. While some of this manuevering' is tedious 
and repetitious, it does capture and convey the kinds of conflict of interest 
considerations which were stimulated Jby debate on this bill and some of 
the correspondence and insertion into the record of journal and newspaper 
articles. is actually quite informative. Finally, after almost 900 pages of 
debate and concession, the new bill emerges and is printed, along with the 
usual collection of objections and qualifying statemehts. 

. Volume 2 picks up with the Hearings on the new bill (H.R. 11896) 
and Includes some very impressive testimony offered on behalf of the 
Administration by Russell Train, then of the Council on Environmental 
Quality, Paul McCracken, then Chairman of the Council of Economic Advisers, 
and William D. Ruckelshaus, then Administrator of the EPA. The main concern 
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here is with the;?raagnitude and speed of the clean-up proposed In this -particulai 
regi'slation, and it is clear tftat the Administration objections fall into 
the category of "too much too fast." ^ - ' - ^ ^ 

Debate t]ien moves to the Senate where the Public Works Committee, under 
the Chairmanship of Senator Muskie, began in November 1971 debate on a coii- ; 
panion bill, S. 2770. A rather. lengthy introduction to the legislative . ^ 
history of the bill is provided in Muskie 's opening statement and this is ^ 

followed by extended Senate debate on the bill- It-^is a remarkably complex ' 

. ' ^ ' ' I 

bill, running to some 200 pages, and at times ±t is quit^ frustrating to ]^ 

try to follow the debate closely- Some of the confusion is cleared up • 
•in^e Committee report reprinted ^t the conclusion of ^ the debate testimony, 
"Federal Water Pollution Control Act Amendments' of 1971", which provides 
a discussion of the intent of the legislation along with a section -by- 
section analysis of the provisions included under the. various titles. 
Of -particular interest is a brief summary of^e costs involved and "a 
record of the changes made in the bill as it -progress^ through debcte. 
Finally, the text of the Senate bill as amended and eventually passed into 
law is provided, along with a very 'helpful and informative index which enables 
comparison of th-fevpfovisions of thi^s legislation to those already existing in 
the law. 

Again, this is a reference document and not something likely- to be^ 

read in its entirety by anyone other than scholars of Congressional history. 

* 

It is, however, an excellent source of information on the intent and projected 
scope of the various pieces of Federal legislation. 'Some very useful 
-economic data is mixed into the various debates here, but it is difficult 
to filter out in a first reading. In short, as is often the case with 
Hearings documents,^ there is a vast amount of useful information here, 
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but it is a- frustrating and time-consuming task to get at it." What is 
readily accessible here, however ,^ar^ reprints of several Congressional 
reports which provide summaries of the major questions under consideration 
.and a. comparative index which enables rather efficient review of the pro- 
visions of the outstanding pi^es of water quality control legislation. 

6. STRATEGIES OF A^^ERICAN WATER MANAGEMENT 



Author : Gilbert F. White, Professor of Geography, University of Chicago. 

Publisher : University of Michigan Press, Arin Arbor Paperbacks (155 pp.J 
$2.45) 1971. 

Point of View : "The theme of this volume Is that by examining how people 
make their choices in managing water froa place to place and time to time 
we can deepen our understanding of the process of water management, and 
thereby aid in finding more suitable ends and means of. manipulating the 
natural water system." 

gummary ; Among Gilbert White's many^rofessional credits' is his distinguished 

record of appoinLments Lo national resources planning commissions*. Out 

of that experience has come this book, a careful, scholarly summation which 

promises to become a standard in the literature of resources management. 

Essentially, it is an analysis of the decision strategems which have 

. % 

determined our national water management policies. As such, it offers 
botth a critical review of our past mistakes and a cautionary glimpse 
of what could be our future. 

White begins his analysis by isolating for examination six types of 
strategies which have dominated the purposes, means and management of our 
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national water policy: (1) Single-purpose construction by private managers; 
(2) Single-purpose construction by public managers; (3) Multiple-purpose con- 
struction by public managers; (4) Single-purpose action by public agencies 
using multiple means; (5) Enlargement of these means to include research a^ 
. a conscious management tool; and (6) A merging of multiple purposes and multiple 
■means, including research. Each of these is described and exampled, with par- 
ticular attention to three parameters: Who makes what choice? What; is the 
effect upon the public welfare?; and. What is the effect upon the natural 
environment? 

What emerges is a fascinating overview of the impact our decisions to date 
^ have- had on the quality and quantity of our nation's water supply. An example 

of the irony of some of our more ambitious projects is provided in an early 
chapter: 

With the completion of the Glen Canyon 
Dam, the storage capacity on' the main^^ 
stem of the Colorado and lis lower tribu- 
taries outside of the controversial Grand 

■ 

Canyon reach will have been fully ap- 
propriated. Indeed, there is reason to 
think that the storage surfaces provided . 
* with the completioi^of additional dams 

will generate a total amount of evapora- 
tion in a year exceeding the incremental 
gain in storage resulting from recent con- 
s true tion. ^ 
There are other disturbing observations here, but they are not the 
■primary focus. They are symptons only, and White is careful 
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to treat them as such. This is no simple cataloging of past mistakes. 
It is, in fact, an optimistic book; it offers both an analysis^ of the 
character of our past decision^ and a carefully reasoned strategem for 
Improving on them in the future. What White sees as central to a^ 
better future Is our ability to deal with thisf basic dilemma: 
The course of events of water manage- 
ment... indicates that the most impor- ^ 
tant single factor clouding the horizon 
is the broadening gap between the level - 
of scientific and technological know- 
ledge and its sensitive application in ^ 
daily practice. Irrigators fail to use ' 
I watersaving devices, industrial managers 
j ignore improved means of water processing. 
I If the gap is to be narrowed, there wjLll need 
to be a deeper appreciation of those con- 
ditions of decision ';7hich new impads the • ' 
adoption of new practices. 
To get from here to there, of course, we must show some common under-^ 

i 

Standing as to our water needs and wat^r quality goals. The ambiguities 
which enter into that aspect of the decision are substantial and White 
looks critically at several of them in Chapter IV, "What the Public 
Wants in Water Quality": Why Manage Water; What is Clean Water?; Types 
of Water Quality Standards, etc. He concludes with a call for closer 
collaboration between the natural scientists and engineers and their 
colleagues, the social scientists. Several specific areas for research 
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and collaboration are explored in Chapter V , "Research as a Tool: 
Confirmation and the Lone Leap". Finally, in Chapter VI, White ^xamines 
"regional integration", the direction in which water managemei^t strategies 
seem to be coalescing: ' ^ ^ 

/ , ■ 

••.the traditional analysis pf' regional 

opportunities in terms of linear projection^ 

/ 

of demand leading to longArange plans 
cI public agencies to r^egulate a finitia 
water supply is moving toward apprasial 
of a wider range of alternatives, including 
scientific research, and that the outcome 
is not a single 50 or 100 year plan but a 
set of guidelines within which projects hy 



o 

both public and private agencies may be 
undertaken . 

White details the implications of this energy policy strategy in terms 
of its operational consequences and the kinds of organizational and ad~ 
minis tr.ative changes it will demand. Finally, he concludes by jnofing 
briefly the shift in man's attitude toward nature that^s reflected in 
this policy transformation: ^.Jllhe emphasis shifts from construction 
to scientific probing, and from long-term commitment to short-term 
flexibility." It is a crucial shift, and it is clearly one in which 
White senses some promise for a more reasonable future. It is just 
this mix of critical analysis and optimism which makes this book' so valuable 
and stimulating. It is surely one of the most thought-provoking 
commentaries on resource management to be published in this decade. 
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7. FEDERAL WATER POLLUTION CONTROL STATUTES IN THEORY AND PRAtTI CE 

Author; Lettie McSpadden Wenner, Assistant Professor of Political 
Science, University of Illinois, Chicago Circle. 

Publisher : Environmental Law 4 (2): 251-293, Winter 1974. 

Point of View : "The answers that are given to ^the highly volatile 
T)olltical questions raised bf pollution control must depend largely 
on the demands and stresses that are put into the political system by 
representatives of all parties to the controversy. It seems likely that 

factors will continue to be more important in determining the quality 
of water in the United States in the future than any wording of laws 
or administrative structures developed to enforce them." 

Level: Non- technical. ' 
Summary : Environmental Law is a relatively tiew journal, published by 
the Northwestern School of Law, Lewis and Clark\ College,. It is an 
excellent source of legislative histories and critiques in'various 
environmental areas, as exampled by this essay on the federal role in 
water pollution control. On one level, this is an exploration of two 
questions: "What exactly is the state of our present water pollution 
control laws and the enforcement effort being made to implement them?"; 
'and, "What, if any trend, can be ascertained from recent co^ decisions 
rendered under these laws?" Ultimately, of course, this is a commentary 
on the political process, on the kinds of non-legislative considerations 
which govern the actions of public officials. On both levels, it is 
a penetrating and revealing analysis. 

Wenner begins by examining the law which is referred to alternately 
as the Refuse Act or the Rivers and Harbors Act of 1899. Originally 
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intended as a means of keeping things like cow carcassds^ from interfering 
with the flow of water commerce, the Act was picked up by environmentalists 
in 1970 and received extensive media coverage due to several successful 
suits brought under its provisions. Wenner points out', however, 'that 
there are serious problems with attempting to control water pollution by 
this Act, and the implications of two important decision, Kalur v. ^,Resor 
in particular, are noted. Wenner co'ncludes: 

•At the moment at' least it appears that any 
government enforcement of the 1899 law . 
' has been suspended awaiting legislative 

amendments, higher court reinterpretation 
(both cases have been appealed), or change of 
polciy by administrators of the law. 
•The question remains, why have so many people involved with water pollution 
control turned to this vaguely worded law? The answer emerges from Wenner' s 
review of federal legislation and administrative authority as it has evolved 
since 1899. Particular attention is paid to the 1948 Federal Water 
Pollution Control Act, to Reorganization Plan 2, which moved the function 
of water quality control out of HEW and into the Department of the Interior, 
and po Nixon's decision in 1970 to create a new agency, the EPA. Wenner 
notes that both the 1948 Act and the series of Amendments which have been 
made to it, were essentially concerned with providing funds for research 
and technical assistance, tWo functions of federal intervention which 
are not only tolerated but usually welcomed by o arwise reluctant local 
and state governments. The level of funding is briefly described and 
the results of the various programs are evaluated in terms of the 1969 General 
Accounting Office report ("Examination of the Effectiveness of the 
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Construction Grant Program for Abating, Controlling and Preventing Water 

PoUution")* which found that "many waste treatment facilities that had 

been constructed in ehe 1960 's have had little or no efef^ct on water 

quality", Wenner examines several reasons for that failure before 

burning to the even more frustrating problem area, federal enforcement* 

Although Wenner begins by noting that, "It is in this areatvtjfat the most 

substantial changes have been and may yet be made", that opiumism soon comes 

up hard against the reality of the state and federal percept^oi^^ of their 

respective roles: . ' * 

The attitude of federal officials traditionally 

'has been that states retain primary responsibility 

for enforcing ^ti-pollution laws, and that the 

federal role is an assisting one. Polluters 

are well aware of these facts, A second 

traditional attitude of both federal and 

state officials has been that if "dilution" 
• ' * * 

is no longerNrhe "solution to pollution", neither 
is coercion. * 
Despite these limitations, Wenner foresees some hope in evolving Federal 
legislation and pointsin particular to the environmental impact state- 
ment provisions of the 1970 National Environmental Policy Act and to 
the Increasing responsibility put on the EPA and other Federal agencies 
under the provisions of the 1972 Federal Water Pollution Control Amendments, 
which include authorization for "citizen action suits". Wenner concludes 
on a cautionary note: 
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As is the case with most new legislation, 
while some old problems have been re- 
solved, more new questions have been 
' introduced* Certainly the interest taken 
in this policy by both sides to the contro- 
versy has helped to clarify the policy di- 
rection that the Congress would like to 
see taken* Large questions remain, how- 
ever-^ concerning the attitudes of the ad- 
ministrators of the law, and it would seem 
that arguments over the appropriate role 
that the federal government should play in - 
water pollution are^ far from over* While 
it is entirely possible thatthe 1970*s will 
continue to see Congressional activity in 
tHis field, even more important for the 
ultimate impact on our environment will 
be the attitudes assumed by both admini- 
strators and judges in their decisions to 
implement and interpret the various op- 
tions now available under the legal frame- 
work* 
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IV. BIOLOGY AND CHE>gSTRY OF t>OLLUTED WATER 
1. WATER POLLUTION MICROBIOLOGY 

✓ > 

.Author : Ralph Mitchell, Gordon McKay Professor of Applied Biology, 
Harvard UniA)rersity. 

Publisher : Wiley Interscience, A Division of John Wilej^ & Sons, 
New York> (416 pp.; $19.50) 1972. ^ 

. . ; - ' 

\^ Point pf View : " ^The objective of this booH^ is to provide a text 

\ 

for advanced courses in which modern microbiological concepts are applied 
to\he solution of problems in water pollution control." 

Level; , Advanced Level textbook, numerous graphs, tables, diagrams, etc* 

Summary : Designed to provide the student with help Ji^^obJ:^ljil 

understanding of the fundamental nature of aquatic ecosystem and the effect 
of pertuiibations on them," this text provides a collection of analytical 
articles by the leading microbiologists in the seventeen areas chosen 
for discussion. These are grouped under six major headings: Microbial 
Charges Induced by Inorganic Pollutants; Intestinal Pathogens as 
Pollutants; Pollution and Coiranunity Ecology; Microbial Parameters of 
Pollution; and Microbiological Approaches to Pollution Control. All 
of this is introduced in an essay oy Mitchell, "Sources of Water , 
Pollaition", which provides a brief overview of current research findings. 
Eutrophication is examined in two of the three essays in Part I. 



"The Role of Phosphorus in Eutrophication" and "The Role of Nitrogen in 
Eutrophic Processes." Both of these provide excellent state-of-the-art 
summaries, along with extensive documentation. The final article in 
this section, "The Microbiology of Mine Drainage Pollution" provides 
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discussion of mine drainage classes, the microbio\ogy of drainage water, 
Irpn oxidation, and the. growth of various f errooxid^ns* 

The four articles in Part* H are focused on "Energetics of Organic 
Matter Degradation", "Stream Purification," "Biodegradatxon of Hydrocarbons 
in the Sea", and "Approach to the synthesis of Soft Pesticides"* 

Part III, "Intestinal Pathogens as Pollutants", contain^ an 
extremely useful, detailed and fully documented paper, "Water B^rne Pathogens" 
(contributed by E. E. Geldreich ol the Environmental Protection Agency) 
in which the author examines the public health significance of warm-blooded 
animal pollution and the transport of pathogenic microorganisms to the 
stream. 

Two papers, one by Gairns and Lanza^ "Pollution Controlled Ghange — — 
,in Algae and Protozoan Comiminities" and the other by Mitchell, "Ecological 
Control of Microbial Imbalances" provide a useful introduction to the 
methodology of the analysis of piclluted waters and the complex interrelation- 
ships of the bacteria, yeasts, fungi, alagae and viruses that comprise ^ 
the aquatic ecosystem. 

The most detailed q::. cussion of water analysis and instrumentation is 
included in the four essays of Part V: "New Approaches to Assessment 
of Microbial Activity in Polluted Waters," "Biochemical Oxygen Demand," 
"The Coliform Count as a Measure of Water Quality", and "The Detection 
of Enteric Viruses in the Water Environment." 

Finally, the two essays in Part VI, "A Critical View of Waste Treatment" 
and "New Approaches to Water Quality Control in Impoundments", provide 
summaries of two crucial topics. Both provide well-documented critiques 
complete with useful data. (For each of the papers in this volume, >Jitchell 
has attempted "to provide the reader with both the information available 
...and a critical assessment of that information by the persons most competent 
in the field"), . " tn 
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2. THE BIOLOGY OF POLLUTED WATERS 

; Author : H. B. Hynes, Zoologist, University of Liverpool. ^ . 

Publisher ; Liverpool University Press, 123 Grove Street, Liverpool 7, 
England (202 pp; $4.50) 1960. 

Point of View : Straightforward descriptions of the chemical and ^ 
biological components of water pollution and of the biological effects 
of pollutants. 

Level: "lO^s not intended to be in any sense a text book, its aim being 
merely to fexplain in fairly simple terms the extent of our present knowledge 
.^.-l!L.^-<WritW for ".managers- and scientists,^ sewage wo rks^ managers, civil 

erigineei;:s/and fishermen .... « 

/ ' 

Summary :^ IMs book is brief, old (published in 1960), and written by an 
Englishman; it would therefore appear to hold little interest for the present 
day American reader. In fact, however, it is a mirror classic which should 
still be the starting point of water pollution studies. It's continued 
usefulness stems from the basic goals of the author. He has provided. In 
multiple language and often with engineering illustrations, the background 
scientific information trom which more elaborate and up-^to-date studies can 

be built. »> . . * 

Of particular worth are the first four chapters, "The History of 
Water Pollution", "Natural Waters and Natural Qualities", ^ "Ecological 
Factors and River Floras", and "River Fauna". The first of these 
describes not only examples of ancient pollution but of natural 
pollution. The second chapter goes on to describe the life cycles of 
rivers and lakes and the conditions against which pollution damage must be 
^measured. , The third and fourth chapters describe (and provide drawings 



■ 48 
Biology andj^^stry of Polluted .Waters (cont'd.) 




of In many cases) the flora and f launa of stream life. ^ 

The next seven chapters describe the major categories of water 
pollutants and their effects- Although there are two chapters on physical 
and chemical effects the emphasis Is on biological effects, in particular 
on the biological effects of organic mat^^r. 

Chapter 12 describes "Other Human Influences on Natural Waters" - 
deforestation, daming, channeling and canal building, ^fSrSfnatance. 
The last two chapters present the author's view on the need for more 
complete assessment of biological effects and on "Prospects for the Future". 
In this last chapter he .makes a strong plea for recycling the nutrient 
ingredients- of -sewage ani . the heat that is wasted in cooling water'. 

This book has the expected weakness of its 1960 publication; it lacks 
much in the way of modern research reports, newer problems and newer solutions- 
to problems. It was not intended, however, to emphasize either specific 

4 

problems or solutions. Supplemented by more modern works', it retains its 
usefulness and would be an important primer in any beginning water pollution ^ 
course. It is, in addition, written in such a charming and personal style that 
it deserves being recommended reading for that alone. It deserves the 
"classic" designation. 

3. THE BIOLOGICAL ASPECTS OF WATER POLLUTION 

Author: Charles G. Wllber, Chairman and Professor, Dept. of Zoology, 

Colorado State University , Fort Collins, Colorado. 

Publisher ; Charles C. Thomas, Springfield, Illinois (296 pp; $23.75) 1969-. 
Point of View ; "In the present volume, there is no Intent to present an 
exhaustive review of the literature. Rather, the author has selected references 
which to his mind seem most useful to Illustrate pressing problems in the 
EBsjC biological aspe^cts of water pollution". 
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L§vel: "Hopefully this book will be useful to biologists, engineers, 
te&chers, administrators, and others involved in water pollution 
blems. Although the volume was not designed as a textbook, it could be 
used in advanced courses for biologists and engineers who are being trained 
in water pollution control problems". 

Summary : The sixteen papers which comprise this book provide an extremely 
useful summary of the research literature on a variety of water pollution 
topics. VJhile some topics, such as the problems of the biological treat- 
ment of waste materials, are not treated here at all, there is excellent 
coverage of a wide range of important topics, including general toxicological 
considerations, ecological considerations, metals, oil pollution, pesticides, 
pulp mill po^llution, sanitary a^ewage, industrial pollution, radionuclides, 
Indicator problems, and siltatiop. For each of these topics, a thoroughly 
referenced chapter is provided which iitcludes a review of the appropriate 
research literature, numerous tables, charts and graphs displaying relevant 
data, and an extensive set of references which comprise a useful l?.sting 
of further reading for the interested student. A chapter on "Unique 
Problems" (Chapter 13) provides a very interesting and informative dis- 
cussion of pollution by drought, the relation of air and water pollution, 
urban runoff, organic problems of the great lakes, acoustic pollution, 
marine waste disposal and its control, and ground water contamination. 
While the individual discussions are necessarily short, together they 
compromise a useful overview of the complexities of the water pollution 
problem. A similar function is served by Chapter 16, "Some Unsolved 
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Problems'', which Jxrlefly revf.ews the status of current knowledge about 

biological productivity, fish kill studies, histopathology of pbllutlon 

\ • ♦ ^ 

injury, stress, endocrine physiology, an^ shellfish contamination. Several 

tables of. data (1964) on ^'Toxicities of Various Pesticides to Aquatic 

Animals" are Included in an Appendix. - » . ,3 

^ BIOCHEMICAL ECOLOGY OF WATER POLLUTION 

Author ; Patrick R. Dugan, microbiologist, Ohio State University. . } 

Publisher : Plenum Press, New York (159pp.) 1972.- . ' - 

Point ol View ; Straightforwa^d^description oT*the biochemistry of water pollution. 

Level; Intended as an interdisciplinary summary for' "chemi&ts^ ecplogiscs, > 
.ecoriomists, engineers, lawyers, limno^o gists, managers, microbiologists, and 
politicians". Fairly technical chemical descriptions abound. 

Summary : This is a brief and useful book which emphasizes the biochemistry 

of water pollution with relatively less said about specific cau^s or cures; 

It is divided into three parts: Part^ The Water, Pollution Problem (3.3 pp.): Part 

2: Biochemical Consideraticas , (90 pp.), and Part 3: Major Ecological 

Problems (26 pp.)- 

- * ft I 

. In Far£l^^jfhe various pollutants ar^ briefly described^ including 

acid mine ^tfiinage, mercury pollution and the "recalcitrant^molecules" 

t / 

such as DDT. Also included are a useful description of w^ter and its properties, 

projections of supply and demand, and several valuable tables of 'data 

/ 

on regional supply and demand and specific water use, including cooling. 
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Part 2 Is the most technical section. It begins .with basic dfes- 
criptions of ecological concepts and a further and useful description 
of "Water, Its Properties, Biochemistry, and Biological Implications." 
This chapter has interest beyond that of water pollution per se. The other 
chapters in Part 2 deal with the specific reactions which occur with the 
various pollutants; the last chapter briefly describes the cycling of 
nutrients. - * * 

Part 3 is divided betwe'en two topics', ''Biochemistry of Acid Mine 

Drainage" and "Pollution And Accelerated Eutrophication of Lakes," and ^ 

" - ' 

Is therefore an exce],lent source of material on these two topics which are not 

as often treated in general water pollution discussions. 

The book includes an extensive but now somewhat dated bibliography. 

It will be most isef^ as a reference document or advanced text rather than 

a reader, a6 its level is probably too technical for ifiost students. 

5. CHEMISTRY OF WATER SUPPLY, TREATMENT AND DIST^BUTIt)N 

Author : Alan J. Rubin (editor) Associate Prof, of Civil Engineering, Wa^er 
Resources Center, The Ohio State University. • 

"? 

Publishers : Ann Arbor Science, Publishers, Inc. ,(446 pp.) 1974. 
Level: Technical 

« Point of View : Scientific presentation of research result. ^ 

Suggnary : This book is an outgrowth of the oymposiunl on the Chemistry of 
Water Supply, Treatment and Distrubition held by tl^e Environmental Chemistry 
IvJ-siojX-O^^JbLe, Anerican Chemical Society on April, 1973. It is composed 
of a collection of papers from that Symposium and suffers, therefore, from 
th& variability of level and lack of continuity of such collections. 
There are, however, several p^ers of sufficient generality to make it 

r . 55 ; 
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t \ 
worthy aft inclusion. » 

Chapter 1, by Gordon Robeck of the. Water Supply Research Laboratory, 
NEBp, Cincinattl, provides a useful sunnnary, "Criteria Development for National, 
Drinking Water Standards," which not only reviews the recent history of these 
standards as they apply to , some of the newer pollutants, but presents and 
discusses the standards themselves. 

The second chapter, "Nutrient Inputs to a Lake and l^heir Effects on 
Water. Quality" by Aulenback and Clessier is also written at a level ;&nd on 
a subject which makes it helpful to a nonspecialist reader. It deals with 
nutrient inputs in a general way, with the role of lake sizes, shapes and 
watersheds and with the sources of nutrients including human activities. 
The general descriptions are supplemented by a case study of Lake George and 
by considerable data on that lake. 

The two chapters are followed by 15 of a more narrowly technical nature. 
Subjects are, for instance, new methods of analysis - gas chromatography and 
the analysis of chlorine and other disinfectants r specialized chemical techniques 
for removing cadmium sulfur, and arsenic and the case of aluminum (III) Hydrolysis 
in alum coagulation. These three chapters are filtefation techniques and 
problems with activated carbon, are on sand filters, and others dealing with 
chlorine and chlorination, and virial inactivation using bromine. 

, The 17th Chapter has some general interest as it reports on the effectiveness 

0 

of the reverse ozination techniques in inaltioating viruses and bacteria. 
The last chapter "The Effect of Water^ Treatment and Distribution on Trace 
Element Concent nations" reviews some of the epidemiological evidence connecting 
trace element context of municipal water supplies and chronic disease and 

/ 

then describes the proper methods for assessing concentrations and the 
effects of treatment and distrubution on these concentrations. 
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All In all this book will be of niosX^nterest to specialists but in 
a field dominated by the biologists it provides an overall view of the applic 
tlon of chemistry and is thus useful in obtaining a balanced view of the 
role of the various scientific disciplinies. 
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.V. MUNICIPAL WASTEWATER: COLLECTION AND TRANSPORTATION 

1. DESIGN AND CONSTRUCTION OF SANITARY AND SIORM SEWERS 

Authors : Prepared by a Joint Comittee of the American Society of Civil 
Engineers and the Water Pollution Control Federation. 

Publisher : American Society of Civil Engineers, 33 ,West 39th Street, 
New York, New York (283 pp.) 1960. y 

Point of View ; "The manual should be considered as an aid to the. practicing 
engineer as. a check list of items to be considered in a sanitary sewage 
or storm drainage project, as represented by acceptable current procedure. . 
It is not intended as a substitute for engineering experience and judgement, 
or as a treatise replacing standard , texts and reference material." 

Level: Technical; numerous illustrations and drawings, graphs and tables. 

Summary : This is one in a series of ASCE manuals designed to provide 
an "orderly presentation of facts on a particular subject, supplemented 
by an analysis of the limitations and applications of these facts. It 
contains information useful to the average engineer in his everyday work, 
rather than fiVidings that may be useful only occasionally or rarely. 
It is not in any sense a "standard", however, nor is it so elementary 
or so conclusive as to provide a "rule of thumb" for non-engineers." 
It is, however, an excellent state-of-the-^drt type study and has the 
advantage of having been assembled by joint effort of an ASCE committee 
and abroad range of reviewers and critics. This particular manual is 
full of references to additional sources under each of the chapter 
headings and is clearly meant as a distillation of a great number of 
technical reports and papers. 
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Municipal Wastewater (cont'd.) 

There are twelve chapters in all: Organization and Administration 

of Sewer Projects; Surveys and Investigations; Quantity of Sanitary 

/ 

Sewage, Quantity of Storm Water, Hydraulics of Sewers, Design of Sewer 
^^Sys terns. Appurtenances and Special Structures, Materials for Sewer 

Construction, Structural Requirements, Construction Plans and Specif ica- j 

i 

tions, Construction Methods, ^nd Sewage and Storm-Water Pumping Stations^ 
Each, provides a carefully drawn summary of the state-of-the-art knowledge 
in each area, extensive supplementary data and, where necessary, 
app!ropriate engineering drawings^/^d illustrations. 

! 2. SEWERAGE 

Author: Ronald E. Bartlett, British engineer and author. 



Publisher ; Elseiver Publishing Company, Ltd., New York (208 pp.) 
1970. 

Point of View : **This book draws on the author's experience of over twenty 
years with consulting engineers on schemes in the United Kingdom and 
overseas. It avoids detailed theoretical design and abtruse calculations 
as far as possible, and while it is intended mainly for engineers engaged 
on the design and construction of sewerage schemes, it^is hoped that it 
will be equally useful to students." 

Level: Semi- technical; numerous graphs, tables and diagrams; technical appendices. 

Summary : Subtitled, ''Public Health Engineering-Design in Metric," this 
is really a dual purpose book aimed at "combining an exhaustive summary 
^ of current thought and practice in the design of sewerage with an exercise 
in metrication." To that end, it is written entirely with the use of metric 
units and, while it takes some adjusting to at first, the current push 



Municipal Wastewater (cont'd.) 

to "change, to metric" may make these an increasingly valuable text in the 
U. S. 

The fifteen chapters which comprise this discussion of sewerage run 
to about fifteen pages each and provide a fairly descriptive treatment 
of the major topics in the field of sewage collection and transport. 
These include site investigations, materials, contract and site organiza- 
tion, surface water sewerage, hydraulic design, structural design, manholes 
and other ancillary works, sewer construction, testing sewers, pumping 
stations, and rising mains. Directed to practicing engineers, the dis- 
cussion at times has a kind of handbook or manual of practice tone, but for 
the most part the chapters are interesting and informative, providing 
concise explication with presentation of applicable formulae in metric 
units. 

A series of six appendices provide additional technical material * 
(weights of maL^rials, miscellaneous formulae and tables, and conversion 

factors) along with two brief bibliographies and a aeries of definitions 

I 

and/ ,abbre via tions . 

3. WATER POLLUTION ASPECTS OF URBAN RUNOFF 

Author: U. S. Department of the Interior, Federal Water Pollution Control 
Administration, Water Polliftion Control Research Series 

Publisher: Final Report on the Causes and Remedies of Water Pollution 
from Surface Drainage of Urban Areas-Research (Project No. 120 of the 
Federai, Water Pollution Control Administration, U. S. Dept. of the Interior,) 
STET American Public Works Association (Chicago; APWA) January 1969. 
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Municipal Wastewater (cont^d.) 

Point gf "View : "... this project has had two values: It has provided 
procedures for measuring the water pollution potential of urban environmental 
wastes and evaluating their water resources effects in comparison with, so- 
tailed "conventional" water pollution sources; and it has disclosed the 
relationship between better urban "housekeeping" practices and policies 
and the reduction of water pollution threats, thus adding another reason 
for community cleanliness and beauty." _ 

Level: Semi-technical; numerous tables and graphs. 

Summary : This is the most comprehensive treatment in print of a major waste- 
water transportation problem: urban runoff. It is the result of an 
^^^^^^^rs^elaborate investigation involving field studies, national surveys of 
municipal sanitation policies and practices, and studies of specific 
technical problems by staff and advisory personnel. As is noted in the 
introduction to the report: 

This study project has provided much needed data on 
/ the sources of these environmenta] wastes of urban 

areas » the nature and amounts of contaminants, and 
their potential pollutional effects resulting from 
the water-wastes interfacial contacts during precipita:? 
' tion and runoff incidents. It is true that some of 
the study data have been preliminary in nature; this 
does not detract from their validity. It is merely 
evidence that much of the work carried out under this 
project has been of an original nature and that such 
studies as these are intended to point out the need ' 
for further work in uncovering more facts and reaching 
additional findings and recommendations. 



Municipal Wastewater (contMO 

The reporf itself is divided into ten sections: Findings and 
Recommendations; Objectives and Goals of the Study; Sources of Solids 
Causing Surface Pollution of a Unit Area in the City of Chicago; Sources 
and Amounts of Storm Water Runoff Pollution; Measures for Reducing the 
Pollution Potential of Urban Environmental Soiling; Cost of Prevention 
and Treatments; Responsibilities and Guidelines for the Elimination or 
Reduction of Pollution Potential of Urban Environment Wastes; and tw^ 
concluding sections which provide acknowledgements and six appendices 
which provide descriptions and data on specific areas of investigation. 
Taken together they provide an excellent overview of the magnitude 
and character of this "secondary" source of urban water pollution. 
There are, in addition, references to numerous articles in the literature 
which treat various aspects of the problem and some very interesting 
data on the urban runoff problem. 

4. COST TO THE CONSUMER FOR COLLECTION AND TREATMENT OF WASTEWATER 

Authors : Robert Smith, Richard G., Eilers, Advanced Wa^te Treatment 
Research Laboratory, Cincinnati, Ohio. 

Publisher : Project //17090, U. S. Environmental Protectiqi^ Agency 
(Washington: USGPO) July 1970 (B6 pp. ; $1.00). 

Level : Semi-technical, numetous tables & graphs. 

Point of View : "This paper is intended to encourage ahd facilitate this 
educational process by a,t tempting to assess in terms of dollars/capital/ 
year the true cost of building and operating collection and treatment 
facilities for sewage and industrial wastewater." 

t 
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Summary ; Based on the 1968 Inventory, of Municipal Waste Treatment 

/ 

Facilities In the United States, this analysis of the national average 
per capita cost for collection and treatment of munlcli^al wastewater 
provides some Interesting statistics on American sewerage. Data on the 
number of communities with various types of sewers and on the national 
breakdown of sewerage practice is provided in the introductory chapters. 
Brief discussions a^ie provided of water contaminants, facilities required, 
and the status of collection and treatment in the United States.. 

By far 'the bulk of the report, however ,fis focused on the economics 
of American sewerage and sewage treatment practice: Cost Relationships, 
Cost of Municipal Collection and Treatment, Cost of Industrial Wastewater 
Treatment, Evaluation of the Treatment Backlog, Full Cost of Collection 
and Treatment, Governmental Expenditures for Grants-in-Ald, and Cost 
Comparison Between Collection and Treatment* The authors conclude: 
The cost of collection and treatment of municipal 
sewage does not represent a large fraction of 
personal consumption expenditures and the cost ^ ^ 

of public collection and treatment is significantly 
lower than the cost of individual disposal units such 
as septic tanks. From the cost estimates presented, 
it would appear that waste collection and treatment 
could be placed on a utility basis by Increasing the 
""sewerage charges now paid 'by a factor of about 2.5, 
• provided the homeowner continues^o pay for the house 
connections and municipal sewers as part of the price 
of the house or as a special assessment. If the. 
entire cost of collection and treatment exclusive of the 
house connection is to be paid as a user chaigge, the amount 
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. of the charge could exceed the present cost of water 
supply by about 40% ♦ 

5. OPTIMAL DESIGN OF URBAN WASTEWATER CQLLECTICN: ^NETWORKS 

f 

Autftbr : Jarvis S. Dajani, Robert S. Geininell, and Edward K. Mar lock 

Publisher ; Journal of the Sanitary Engineering Division of th e American 
Society of Civil Engineers (SA 2) 98 ; 853-867, December, 1972. 
Point of View : "In a ^time of dramatically rising demands ior public 
services, and of rapidly increasing costs of providing suc'|f services, 
there can be little question as to the need for developing improved 
design techniques, which would help the cause of efficient expenditures 
of public funds, in an area that has undergone very little change over 
the yeara<" 'V 

chnical; several tables; numerous equations. 

• ^mmary : Premised on, the need for improved sewer design, this brief 
paper provides both a critique of current practice and a detailed 
analysis of the costs and engineering needs inherent in new strategies. 
The authors state their intent as follows: 

This paper presents an empirical analysis of the 
cost of constructing an isolated sewer line, 
identifies the outputs obtained from it, reviews 
developments in design methods, and presents an over- 
all network optimization model which can be solved • 
using commerically available computer soft-ware. 
It is believed that such a formulation will 
alleviate most of ..the present shortcomings of 
conventional design procedures . . . 
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In "Live Haul Costs" a detailed analysis is provided of the, capital 
cost of installing a wastwater collection system. A numherj of 
factors which determine these costs are isolated for analyses, wit|i, 
particular emphasis on the costs involved in the various physical 
components (pipelines, appurtenances,* pumping stations, etc..^ ..A 
brief discussion of ways to determine peak dxpected wastewater j 
for a sewerline is provided in "Quantity of Flow", along with a ; 
detailed explanation of the mathematical model preferred by Babbit. 

The remainder of the article is focused on "System Design" and 
specific discussion is provided of network layout and sink constraint. 
Essentially, this entire paper is designed to provide^ an* Snpirical 
verification of a sewerline construction cost equation in the belief 
that such savings as adoption of this design might provide wouldfr*' 
represent potential improved efficiency in the expenditure of 
public funds. 
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VI. MUNICIPAL WASTEWATER TBEATMENT 

1. fglNTCIPAL Smm-E TBEATMENT; A COMPARISON OF ALTERNATIVES 

Author: Prepared by Battelle Memorial Institute, Pacific Northwest Laboratories 
for the Council on Environmental Quality and the Environmental Protection 
Agency under Contract No. EQC 316. 

Publisher : US GPO, Washington, D. C. Copies available from CEQ^; EPA, 
and USG PO (385 ppO February, 197A. , ' *^ 

Point of View: "The purpose of this report is to provide a single 

' ■■ ' ' • 

document which can be utilized on a comparative basis, to develop pre- 
liminary selections of approrpiate wastewater treatment schemes for a 
municipality. The format of the text allows the 'reader to compare various 
treatment strategies on an energy, environmental, or economic basis and to •■ 
(develop cost figures which may better reflect a particular local situation." 

Level: Semi- technical; numerous graphs and tables; bibliography. 

Summary ; Under the 1972 Amendments to the Pederal Water Pollution Control 
Act, all municipalities must by 1972 provide secondary treatment of their 
wastewater. This report was prepared in an effort to facilitate decision 
making at the municipal level as to which wastewater treatment methodology 
would be most suitable to the needs of a particular community. 

An introductory and summary section, written in a straightforward, 
non-technical style, provide a review of the treatment strategieti and sludge 
handling options chosen for study within the text. Input-output patterns 
are described in terms of the imapact of a wastewater treatment p'lSnt on 
three environments: air, land, and water. Detailed graphical summaries 
are provided to illustrate some of the comparisons which should be made 
in order to properly analyze and compare the wastewater treatment alternatives 
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available. 

TWO major sections follow: Uquid Treatment Strategiei and 'Slude 
Disposal Options. E,ch provides a narrative description of several treat- 
ment options ^nd their limitations: primary treatment with' land disposal 
of effluent,, waste stabilization lagoon, trickling filter, activated^ 
sludge, biological-chemical treatment, activated sludge-coagulation- 
filtration, tertiary treatment, physical-chemical treatment, and extended- 
aeration, slude spreading, incineration, ocean disp.osal, sanitai^r land- 
Till and reclamation. A "Treatment and Disposal Process Profile" section 
follows, providing detailed data on the input-output characteristics of 

the systems studied. 

Finally, in a series of appendices the authors review the specific 
theory behind \he design of each treatment process and the specific 
assumptions utilized for each unit operation, proces§. or sludge handling 
option discussed in the study. Both the scope and detail of the coverage 
provided by this report is impressive. No other singlXdocum^t on 
municipal wastewater treatment in'print provides the quanHty of information 
here and few discussions of treatment strategy^and methodology are 
as concisely or clearly written. 

2. SEWAGE TREATMENT . 



Authors : R. L. Bolton and L. K^lein 

Publisher ; Butterworth and Company, London, 2nd Ed. (256 pp.; $16.50) 
1974 . 

Point of View : '^liA- textbook like discussion of the "basic principles and 
trends" of sewage treatment. 
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Level ; Semi.- technical. "Those we'had -in mind when writing the book were 
loremen, working managers and young assistants on sewage works, public 
health inspectors and students of civil, municipal and sanitary ei^ineering. " 

Sunroary : this is a comprehensive presentation of the basic principles 

and techniques of sewage treatment written by two British authors,, one 

of whom is a manager of a treatment organization. This second edition 

is a revision and slight expansion on the first edition which was published 

in 1961. It is a fairly concise book of 256 pages. Whlle itsis -semi-^-technical 

and. emphasizes in particular the chemistry of sewage treatment if can 

be read profitably by any one with an understanding of the meaning o^ 

simple chemical terminology (oxidation and reduction for example). ' 

The sequence of topics covered by the Chapters is quite traditional. 
The nature .and chemical analysis of sewage is f i3^t>^ folloT^ed by des- 
criptions of sewage systems, of preliminary and primary treatment and 
then the various topics concerned with secondary treatment: biological 
treatment, methods of improving final effluents, and iludgfe treatment and 

disposal. " 

There is a" Chapter on effects of Trade Wastes (industrial ^wastes) 
and then four more specialized chapters on measurements and calculations 
and special purpose systems. 

, Se^]^e Treatment should serve the purpose described by the authors 
(see Level) but it will also prove useful to anyone whose interests in 
water pollution causes him to wonder exactly what takes place in a sewage 
plant. Its applicability f«,. an American reader is brpad inspite of the 
British origin. It uses metric and English units, the British Costs are' 
usually converted to dollars and most of t,h^e examples are general enough 
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>• ' \ 

The usefulness of Sewage Treatment is extended by many tables of data, 
by a full list*/ of conversion factors, and by "Suggestions for Further 
' Reading." This latter, however, has only a few additions from the late Sixties, 
and most of the entries are now about 15 years old, 

3. ADVANCED WASTEWATER TREAl^IENT 

Authors ; Russell L. Gulp, general manager. South Tahoe Public Utility 
District, and Gordon L. Gulp, manager. Water and Wastewater Management 
Section, Battelle- Northwest Research Institute, 

« 

Publisher ; Van Nostrand Reinhold, "Environmental Engineering Series" (310 pp.; 
$14.50) 1971. 

Point of View ; "It is the purpose of this book to present the basic principles, 
enginering design information, and actual operating experiences related ^ 
to treatment techniques which are relatively new to the wastewater treat- 
ment field..." 

Level : Technical. "It is hoped that the resulting compilation will be of 
value to design engineers as well as to students and pollution control 
authorities.". 

Summary ; This is, as the authors state in their preface, a technical book 
^, on advanced wastewater treatment. Its major readership will be engineers 
who must design wastewater treatment systems JLo prodlice essentially reusable 
water. 

Chapter 1 is the least technical. It c^n serve as a brief summary of 
* the need for advanced (beyond the secondary treatment now standard in 
most plants) treatment and privides also a helpful discussion of the various 
uses to which this treated water can be put and public attitudes toward reuse.'' 
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The next .nine chapters present, compare, and give .practical design 

data on the various methods of final water treatment^ There are chapters 

on coagulation and flocculatlon, sedimentation, ammonia removal, re^^ 

carbonatlon, and filtration. Activated carbon \ilters are given two 

separate chapters - one on reclamation techniques. , There is a chapter 

dealing w5.th the disposal of solids, the various sludges in particula^r, 

and a chapter on such newer treatment methods ^as ion exchange, chlorlnatlon 

\ 

and ozonation. 

The,^ast three chapters have training goals; they cover laboratory 

tephniques, in particular the various control and monitoring test/, operator 

if 

training and the design of a sytem to a specialized water quality. 
The text is well supported with graphs, tables, half tones' and 



drawings and each chapter has a list of references appended* ; \ 

f 

4. STATUS OF ADVANCED WASTE TREATMENT , , 

Author : I. J» Kugelman, Research Sanitary Engineer, Advan^ted Waste 

/ 

Treatment Research Laboratory, EPA, NERC-Cinclnnatl, Ohio). 

i 

Publisher ; Environmental Protection Agency, PB-213 819 (80 pp.; $6.00) 
May 1972, 

Point of View : a general review of the advanced waste treatment program 

. . . with special emphasis on those developments that are ready for full- 
scale engineering application." 

Level: Technical. 
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MunictpAl HflStewatei: X^eiatm^nt (co{\t;'d,) 

5. WATER QUALITY IMPROVEMENT BY PHYSICAL AND CHEMICAL PROCESSES 

Author: Earnest F. Gloyna and W. Wesley Eckenfelden, Jr., Center for 

Research in Water Resources, The University of Texas. 

Publisher : University of Texas Press, Austin (448 pp.; $15.00) 1970; 

Point of View : designed to focus attention on the latest developments 

in water quality improvement, particularly as directed to specific engineering 

applications. / , ^ 

Level : Technical, but can be read with profit by anyone with some knowledge 
of science. 

Summary : This is the third volume of the six voltnne "Water Resources 
Symposixim Series" which report the symposia conducted at the Center fqr 
Research in Water ;Resources of the University of Texas. The six volumes 
.together constitute a valuable resource for the practicing .enginee'^ and 
thp research worker, but are for the most part ^too technical to be included 
. in this general bibliography. We have reviewed this volume, however, ' 
because it does include many articles of more general interest: and because,' 
vhile the discussions are often quite technical, they are not as deeply 
mathematical in presentation as are those in other volumes. 

This volume is divided into four sections; section 1 deals^with water ^ 
' quality criteria, section 2 with functional designs for removing solids, 
section 3 with designs for chemical treatment, and section 4 with sludge^ 

A 

separations. 

.To the non-specialist section 1 may be the most useful. The first 
two chapters deal with water quality criteri^ and requirements in a 
general manned. The following chapters discuss the quality requirements 
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Summary : While this review is int^d^ed for the wastewater treatment engineer 
and includes, where appropriate, chemical formula and technical vocabulary, 
it can be read with profit by anyone with some scientific tpxaining. 

The article begins with a brief and mathematical sumnary of conventional 

/ 

primary and secondary treatment which is not only suppprted by illustration 

./ 

but also by tabular presentations of cost factors. 




The body of the article deals, as advertized, witUadvanced treatments. 
These include three systems for removing small organic and collodial matter 
particles • . raicrostrainers ,. deep btd filtration, and chemical treatment. 
This is followed by description^^ of specialized techniques to handle the 
more difficult challenges now faced by treatment plant designers, phosphorus 
removal, nitrogen control, the removal of "refractory org^'nics (those organic 
whi^h resist rei^oval by conventional means) and .deminer^lization. Ihder 
each of these majorytopics the most recent developments are discussed; air 
stripping of ammonia, ion exchange, activated carbon aborption, ozonation 
and reverse osmosis are among those techniques^ described and cop^ared. 

Ths article is made even more useftLlTby generous Illustration, 
23 figures and by 3A tables which provide comparative cost data and other 
data both from laborat^y tests, pilot plants and full scale operation* 
A complete bibliography is included. 

This paper is. probably the best review of the advanced treatment process 
and in c|ji3jbination with "Municipal Sewage Treatment'^ "A Comparison of 



lAlre^tiatives'' from the Brattelle Laboratories (reference 1, this section) 
would provide the necessary basic information on the entire sewage treatment 
process. 
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In a series of specific us<4S of water-fishiers » municipal reuse, recreation, 
agriculture and for cooling. 

The second section, after two general chapters on U. S. and European 
practices, presents technical descriptions, of the various solids removal 
techniques, filtration, micros training, etc* The special needs of various 
industries are considered separately. <=-^ 

Section three deafs specifically \>ith chemical techniques and is the 
most technical of the four. Coagulation, phosphate precipitation, oxidation 
and reduction, ion exchange, active carbon absorption, reverse osmosis and 
other membrane techniques are described. 

The fourth section deals exclusively with sludge separation and handling. 
The first chapger defines the important sludge characteristics and 
succee3ihg chapters treat thickening, filtration and cgnditioning, centri- 
fugation, and disposal. The final two chapters treat the interlations of 
sludge separation and review European practices. 
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DISPOSAL AND UTIUZATICH OF WASTH^ATER TREATMENT SUJDGES 



1. SLUDGE HANDUNG AND UUI MAIE DISPOSAL 
Author : James E. Smith, Jr., Research Sanitary Engineer, Water Quality 
Office, U'- S. EPA. 

Publisher ; U. S. Environmental Protection Agency PB Z13-754 (17 pp.; $6.00) . 
March 1971. 

Point of View : "The purpol^of this -presentation is to discuss some alternative 

methods for the stabilization , dewatering, and ultimate disposal of 

sludges". 

level: 'Semi-technical. 

summary : This presentation is intended for engineers with some familarity 
with the overall waste treatment process. It is, however, a survey, and , 
does not enter into ^y of the topics in great depth. As a result it 
is readable by a non~ specialist with^eas enable understanding of 

. * -- ' 

chemical and biological pifocesses. ^ 

The presentation covers five major topics: (1) .SludRe quantities and . 
Characteristics in which the amounts of sludge produced by the different 
treatment .processes is given along with data. on the moisture control; 
(2) ^^^vrm^tion Techniques, the several means .of oxidizing the biological , 
:„aterials in order to prevent further degradation and the resulting, noxious 
gases, etc.; (3) Tech niques for r^nH^^ionin ^ Sludge Prior to Dewatering ; 
(4) Dewatering 'process es (these are necessary for many forms of disposal 
siTce sludge is^90-99 percent water); (5) .Ultimate Disposal, which in^^ludes 
land spreading and incineration. ■ " . 

The article contains a minimum of basic quantitative information in 
three tables which give data on amounts of sludge, the, water content of 
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sludge produced by different treatment methods, and the cost of typical sludge 
handling processes. Despite the limited quantitative information here, this 
is a readable ovc lew paper which should provide a useful introduction to 
this topic for readers with some scientific and/or engineering background,. 

' 2, SLUDGE RECYCLING: THE MQST REASONABLE CHOICE 



Author ; T,.D*.-.Hinesly., Soil Ecologist, -University of -Illdnols. 



/ 

Publisher : Water Spectrum 5 (1): 1-8, June, 1973, 




Point of View : "Sludge, once stabilized, is too valuable a resource to dump 
into oceans, or buru/br to permanently lagoon," 



Level : Semi-technical, . Assumes some familarity with sewage treatment techniques 

but is easily understood by a reader with ^ knowledge of simple biology and 

s • ^ 

chemistry, 

Summary : The author desjzribes the pressures (increasing labor and land costs, 
increasing conqern over water quality in rivers and ocean coastal areas) 
which will cause us to turn away from conventional sludge disposal systems. 

He provides a^brief description of the steps in sewage treatment that 
lead to the production of sludge and estimates the cost of sludge incineration, 
including the cost of providing air pollution controls for incinerators. 

The body of the article is a description of the various techniques 
in use for land disposal of sludge. These include production and 
of sludge fertilizers, spray or furrow irrigation and such specialized 
techniques as the freezing and distribution of frozen sludge that is used in 
Canada, The preliminary results of the Chicago experiment with the tran6ppf^ 
of liquid sludge to downstate strip mined land are reported and used to 
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Disposal and Utilization of Wastewater Treatment Sludges (cont'd.) 

provide cost estimates. 

The problems of erosion and of heavy metal buildup are discussed and 

recommendations for procedures to solve tEese problems are suggested. The 

advantage from, an energy point_of view recycling the nitrogen and phosphproo's 

as fertilizers ^.nstead is argued. 

The author's^ conclusion is as follows: 

"The average metropolitan sanitary distfi'ct • * 

adapting sludge recycling to lands requiring extensive 

reshaping won't necessarily cut its monetary cost for 

treatment, but will provide environin3ntal relief for 

the district - and improve productiveness on agricultural 

hinterlands receiving the sludge. And the deferred payments 

inherent in rebuilding nearby food producing soils will 

* 

eventually provide a substantial return on this kind of 
waste treatment compared with current waste treatment 
programs. 

3. AGRICULTURAL BENEFITS AND ENVIRONMENTAL CHANGES RESULTING FROM 

TftE USE OF DIGESTED SEWAGE SLUDGE ON FIELD CROPS ' ' ' 

» * 

A uthor : ^Report '(SW-30d) prepared by T. D. Hinesly, 0. C. 3raids, and J. E. 
Molina, University of Illinois, under solid waste demonstration grant G06-EC-00p8O, 
to the Metropolitan Sani{>^ry -District of Greater Chicago. 

>« ♦ 

Publisher ; U. S. EPA, PB213-537/5- (62 pp.; 65c) 1971.. Single copies 
available from: Solid Waste Management Publication Distribution, Office 
of Solid Waste Management Program, U. S. EPA, 5555 Ridge Avenue, Cincinatti, 
Ohio 45213. 
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Point of View ; "In April 1974 the Federal solid waste management program 
together with the Metropolitan Sanitary .District of Greater Chicago 
initiated a project to demonstrate the possible agricultural benefits and 
environmental changes that would result from applying digested sewage 
sludge to field crops* In addition, criteria are to be developed that 
can be used in selecting sites for this method of sludge disposal. This 
ublicatl9nr¥eports on the progress made after three year's work on this 
project./ ' 

Level : ' Technical. 

Summary ; Although the authors caution from the outset thdt this paper 
reports on only one year's collection of data^ there is a great deal of 
useful information here on the feasibility of disposing digested sludge (into 
agricultural lands. In particular, the lysimeter facility at the University 
of Illinois is uniquely suited to test factors relevant to tlie bacteriological 
and cHemical contamination of water and soils. Specific attention is directed 
in this report to the Properties of Liquid Digested Sludge with Respect 
to Land Disposal (Chemistry of Liquid Digested Sludge, Seed Germination* 
in Liqul4 .Digested Sludge > Volatilization of Ammonia from Liquid Digested 
Sludge, -Effect of Digested Sludge on the Soil Atmosphere, Nitrification and 
Denitrif ication, and Digested Sludge Dewatering on Soils), Greenhouse 
Studies (on nutrient uptake and growth of corn on sludge treated, plots) , « 
South Farm Lysimeter Research (fields, plant chemistry, soils and leachates) , 
Instrumented Plots at the Northeast Agronomy Research Center (describing 

I " 

the facility supplemented fiel^-plot studies) and Hogienic aspects of Liquid 
Digested Sludge Disposal on Cropped Land (fecal coli farms) . The report 
concludes that : , ' 
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, * * 

f 

1. "^.^the sludge fecal coliform population decreases following 

* application to the soil or upon aging after removal from the digester. 
Lagooning of digested sludge prior to application would serve the 
purpose of reducing the fecal "coliform population. 

2. Nitrogen contained in digestive sludge is the most immediate limiting 
factor to rate of application .... In the interest of higher loading 
rates, reduction of the nitrogen content of sludge could be desirable. 

3. Heavy metals are an ubiquitous constituent: of digested sludge and 
they occur normally in the solid phase. 

" -» * 

4. Digested sludge has been shown to be an effective source of nitrpgen, 
phosphorous, and micronutrients. Crop response to the water content 
has also been observed. 

5. Sludge residue decreases the bulk density of the soil. 

\ 

6vy The rate of infiltration of digested sludge is low regardless of soil 
type. 

7. Seed germination is inhibited by fresh digested sludge. ... 

properly digested sludge will produce no offensive odors after applica- 
tion' to soil. 

f 

A brief bibliography is appended. 

4. THE KEUSE OF SEWAGE SLUDGE 

Author ; Robert B. Dean, Chief, Ultimate Disposal Research Program, Advanced 
Waste Treatment Research Laboratory, Federal Water Quality Administration, ^ , 
Cincinnati, Ohio. 

Publisher : American Association for the Advancement of Science, "Symposium 
on Reducing the Environmental Impact of Population Growth'', Dec. 26, 1970. 
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Disposal and Utilization of Wastewater Trbatment Sludges (cont'd.) 
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Po int of View : "Using sludge for fertilizer is analogous to using milk for 
bathing - it may be effective but it does not fully utilize the values in 
the fluid." 

Level : Semi-technical, The reader needs some knowledge of th^ basic 
biological and chemical processes used in sewage treatment. 

S ummary ? This artiqle begins with a brief survey of the sewage treatment 
process which leads to sludge and then discusses the various methods of 
disposal. The advantages of land disposal are given major emphasis and a 
table comparing the costs of the various methods is provided. The author 
also examined some of the disadvantages of land disposal of sludge and pre- 
scribes several ways to avoid t^se. ' » ^ 

The statement quoted in the point of view above leads into a discussion 
of more sophisticated means of utilizing sludge. This waste material con- 
tains proteins , carbohydrates, fa^s, and vitamins which are chemically 
similar to substances used in animal food: "indeed they have the same origin 
and it would be difficult to distinguish between dried primary sludge and many 
animal feed supplements from their proximate cheiaical analyses*" The author 
reports on some experiments on the utilization of the potential food value 
of sludge and on the generally favorable experiments with its use as a 
supplement- in animal feed* 

The elusion is that pressure cooking of sludge with sulfut dioxide 
may allow a small profit to be associated with sludge disposal and at the 
same time help the protein shortage and lower the cost of meat products. 
As far as a human food source is concerned, the NASA experiment which he 
briefly reports are not encouraging. His conclusion is the following 
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DlaposAl 9^ni Ut^:J.A2?t:ion of Wastewater Tireatment Sludges (cont'd.) 

"Even though sludge bacteria cannot be used as a 
source of human food, their utilization as animal feed 
i& an efficient form of sludge recycle and can help 
improve the world *s supply of preferred proteins. 
No trace%f the genetifc source of the amino acids 
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could survive V . The constituent amino acids will 
carry no more information about their origins thaST^ 
yoes a pile cf reclaimed bricks from an urban renewal 
site." 

5. LAND APPLICATION OF LIQUID MUNICIPAL WASTEWAIER SLUDGES 
Author: Robert J. Manson and Clifford A.^Merritt. 

Publisher : Water Pollution Control Federation Journal 47 (1) : 20-30, 
January J.975* 

Point of View ; "The objective of this article is to emphasize that wastewater 
sludge should be treated as a natural resource, rather than as a problem-ridden 
product requiring disposal". 

Level ; Semi-technical; illustrated; several tables; bibliography. 

S ummary : Essentially, this is a report of a survey on sludge management 
practice in Northwestern, Ohio. A brief summary of the data collected on 
. 75 treatment facilities is provided, followed by a description of some 
particularly successful examples of communities practicing land application 
of sludges. 

In the body of the article the authors examine several criteria as "to 
their importance in the design of land-application systems: Isolation (from 
residential areas). Slope, Soils, Application Rate, Ground Cover, Monitoring, 
Equipment, and provide something of a "manual of practice" on land app.lication 
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Disposal and Utilization oi Wastewater Treatment Sludges (cont'd.) 

techniques and contains some very useful information. -The final section. 
"Conclusions", states the advantages of direct land application in succinct 

form: . ^ 

1. Money Invested in land is never lost. 

_2:, The return on the sale of the sludge-fertilized crops helps 

nay for the entire operation. • - . 

3. It is a true disposal method.as well as a 'method of y'esource recovery. 

4. "It is a simple and straightforward method in comparison with 

most methods presently in use. 

5. Equipment and operating costs are low. 

6. This method is highly flexible, both in a^plic'ation techniques and 
in the type of crops that may be grown. 

7. It has little environmental impact. 

An' extensive bibliography, directing the reader to some thirty-six 
reports and papers, is appended. 
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VIII. ■'RECXCLING. and reuse of municipal WASTm^-AIER 

L. WASTEWATER "TREATMENT AND REUSE BY LAND 
' ■ * APPLICATION - VOLUME I^r SUMMARY 

"~" : ■ ' . y 

Author ; Charles E. Pound and Ronald W. Crltes (Metcalf & Eddy. I^r-).- 

Publisher : U. S. EPA Report 660/2-73-006a (80 pp.; $1.10; $1.10; USGPO) 
August 1973 (PB 225 9A0) . 

Point of View ; ' "A nation wide itudy was conducted of the current knowledg 
and techniques of land- application of municipal treatment plant effluents 
and Industrial wastewaters. Selected sites were visited and^t^sl^e 

literature review's were made." . . ^ ■ ^-^^ 

Level ; Te chnical . 

Summary : Three categories of land application techniques are- examined in 
this report:' irrigation, overland flow, and ^infiltration - perc'olation. 
A description of each technique is pro^xded and. each is Evaluated as to 
its effectiveness under conditions of current practice.. The report's 

• • •* 

general conclusioi;! states: 

There i« ^ paucity of quantitative •information 
in the literature, on -the removal efficiencies of 
soil systems with respect to wastewater don.-tituents. ^ 
Irrigation is singled out as the most' promising technique: "Irriga- 
tion is the most reliable land application approach evaluated on the - 
basis of direct wastewater recycling, renovation, lon^ term use. and 
minimization of adverse environmental effects. "Overland flow C'gras^ 
filtration") is gi^en a good evaluation al^o. but the authors note that 
"systems have not been- in operat^'on long enough to /determine long term 
effects or expectant period of use." While irrigation percolation has 
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Recycling and Reuse of Municipal Wastewater (cont'd/).' 

has been shown to be effective in several ongoing systems, the author s 
conclude that as a technique it is "less reliable than irrigation from 
the standpoint of wastewater renovation and long term use." 

Extensive data and descriptive information on the various techniques 
is provided throughout the report, along with a set of recommendations 
.regarding the implementation of land application projects, development of ' 
standard practices and research needs. Included in the appendices are 
a useful list of sixty-four references, titles of additional Pound and Crites 
publications, a glossary of terms, abbreviations, and conversion factors and, 
a series of tables giving the name, city and stat'e ot projects ligted in 
the preparation of this "report. In short, this is the' most comprehensive 
Evaluation of ,the various techniques for the treatment and teuse of 
wastewater by land appliddtlon. ^ . ' 

2- NEW DIRECTIONS FOR WASTEWATER COLLECTION AND DISPOSAL 

Author : Daniel A. Okun, Professor of Environmental Engineering, University 
of North Carolina at Chapel Hill. 

Pu bl isher; Journal Water Pollution Control Federation 43(11); 2171'-2180, 
November 1971. 

Point o f View ; '^Wastewater is a resrource and, out of both necessity and 
economy, reustev^must bti planned.'* 

Level; Non-technical. 

v: 

Summary ; Despite its *^\tle, this is more a discussion of wastewater reuse 
than wastewater col leer :on and disposal. 'Okun begins by underlying the need 
for the regionalizat ion oi water supply systems with wastewater facilities 
into larger regional v;ater resource management systems. Noting the argument? 



Recycling and Reuse of Municipal Wastewater * (cont'd.) 

against reusing wastv^water for drinking water, Okun reviews the various 
alternative uses that recycled wastewater has been put to in several 
European countries and suggests that: 

. . ^wastewater may be used directly for purposes 
that do not require the high quality that is necessary 
when the water is to be used for drinking. Every 
urban center has within it and in its immediate 
environs many water needs that Can be met with water 
of lesser quality, such as industrial use for process 
and cooling, irrigation ,\ long-scale cleansing opera- 
tions, such as for streets and automobiles, recreation, 
and the creation of aesthetically pleasing water bodies 
in recreational areas. 
Okun notes that high-quality drinking waters are currently used to meet 
many of these purposes and points to cities like Los Angeles and Pomma where 
reclaimed wastewater is beginning to find a market among large users who \^ 
previously bought the more expensive and unessentially high-quality 

potable water. An informative version o£ the development of reclaimed 

wastewater as a resource is then provided and Okun notes the mosp^meaningful 
experiments to date. A discussion of the characterization of wastewat'eff-^ 
chemical treatment, treatment in wastewatei: systems and pressure conditions 
provides a useful overview of current state-of-the-art technology. Okun 
concludes by noting' the need for more and better trained manpower for 
wastewater treatuient facilities. 
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Recycling and Reuse of Municipal Wastewater (cont'd.) 

3» RECYCLING TREATED MUNICIPAL WASTEWATER AND 
SLUDGE THROUGH FOREST AND CROPLAND 

Author s Eaited by William E. Sopper and Louis T. Kardos. 

Publisher : The Pennsylvania State University Press, University Park 

\ 

and London (479 pp.; $16.50 ) 1973. Proceedings of a Symposium conducted 
by the College of Agriculture and the Institute for Research oo Land and 
Water Resources, The Pennsylvania State University, In^ cooperation with 
the Plnchot Institute for Environmental Forestry Research/ Forest Service 

\ i 

TJ. S. Defiartment of Agriculture^ Office of Research and ylonitoring, U. S. 

EnvlronmenVal Protection Agency. ^ ^ 

\ 

\ 

Level : Technical; numerous tables and graphs. 

Point of View ; '*The specific purpose (of thi^ symposium) was to review and 
discuss current knowledge related to the potential of using land areas for 
the disposal of wastewaters and to determine technological gaps and research 
needs." 

Summary : This "state of the art" symposium on land disposal of municipal 
wastewater and sludge has quickly become a standard reference in the field 
of municipal wastewater recycling. These proceedings consist of thirty-two 
papers collected under ten topics: Treated Municipal Wastewater - What 
is It?; Fundamental Functions' of the Soil and Its Associated Biosphere; 
Wastewater Quality Changes during Recycling; Soil Responses; Vegetation 
Responses; Other Ecosystem Responses; Systems Design, Operation and 
Economics; Lxample.s of Operating and Proposed Systems; Present Status 
of Guidelines for Land Disposal of Wastewate r, and a flnjl section on 
Rt!search Needs. 
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R^ycling and'lleuse of Munlclpal'Wastewater (cont'd,) 

\^ile the papers vary Individually in the complexity of heir treat- 
ment, there is a wealth of information here, much of it in a' form suitable 
for non-professionals. There is some particularly useful and interesting 
information- on the status of various federal and state level programs and 
some very straight-forward discussions of the economics involved in the 
various systems. In short, this is a concise, up to date, summation of 
the current state-of-the-art in a field which is attracting increased ^ - 

f 

interest and funding.;^ Some excellent data summations are provided and 
many of the J m\xs provide very useful suggestions of further readings in 
the literature. 

4. SEWAGE FARMING / 

J . ' 

/ 

Author : Jonathan Allen, graduate student, physics, , Washington University, 
St. Louis, Missouri. ' • , 

Rublisher ; Environment , 15 (3) : 36-41, April 19^3. 

Point of View ; "The author describes the advantages and discusses some 
of the problems of using municip.-.l wastewater to irrigate farm land." 
Level: Popular, although some technical topics are discussed. 
Summary; Although successful and sophisticated "sewage farming" has been 
carried out for 100 years or so in many European communities, it is only 
recently been accepted in the U. S. as a reasonable alternative to c6rK^ 
ventional treatment. The author describes some of the foreign experiences 
notably the farms serving? Paris and Berlin which have been in existence 
since mid 19th Century, and the more recent farms in Israel. In addition, 
he reports on the results of the smaller scale experimentation at Penn 
State. 
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Advantages, disadvantages^ and costs are briefly examined. The benefits 
include reduced water pollution, crop improvement, better utilization of 
source water, an^ reduction in demand for. chemical fertilizers. 

The most seriou^ disadvantage is apparently the heavy metal accumulation 
caused by industrial pollution. This might require segregation of industrial 
sources 'for pre^-^tveatment. It. will also be necessary to control the 
rate of application in order to control saturation of the soil and the 
buildup of salts. 

The presently scanty *Jata ou comparative costs is also discussed; most 

o5* t'hece are from a recent (1972) Chicago study. Both capitol and operating 

^ , ^ - - ,,, . ^ * • 

costs are expected to be lower forthe irrigation techniques than for the 
other two systems, advanced biological treatment and physical chemical 
treatment (which includes incineration). The comparison is even more 
favorable if environmental costs are assigned to the other system and 
fam output credited to irrigation. 

This article serves as an adequate introduction to^^atrd a brief for sewage 
farming and provides a bibliocraphy of more technical references. It could 
be used effectively, for instance, to stimulate student interest in the 
subject as pait of a deeper student \roj ec t . 

5. WASTEWATER REUSE - A SUPPLEMENTAL SUPPLY 
Author: John Parkhurst. 

l^obllsher: Journal ot the Sanitar>' Engineering Division ASCE (SA3) 96: 
June 1970. 

Point of View: "Whih' on]y a port ior) of owr wnstevater is suitable for 
tr^^atraent and rea'~,e. It sihotild he <:onsidcred In its proper role ris n 
'-tipp leraent a 1 supp i y . " 
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Level : Seml-technlcal, * ^ 

Sucaaary : One option that Is being explored in the'ciebate ovei:_the potential 
/Of wastewater reuse is a "middle ground" solution that would use treated 
wastewater as a supplemental water supply* JEfils paper reports on the potential 
of such a scheme for the Los Angeles area: ^ 

.each' day, over 700,000,000 gal* of once-used 
wastewater of varying quality are still being \ 
discharged ofter treatment through the submarine \ 
outfalls operated by the City of Los Angeles and • 
the sanitatation District of Los Angeles County into 
the Pacific Ocean. With present technology, a 
substantial portion of this wastewater could be 
safely and economically processed to produce a 
high quality water suitable for augmenting existing 
j^nd future supplies. Some of this water is superior 
chemically to that imported from the Colorado River." 
Parkhursi documfc;ntt> hit, contention with data comparing wastewater samples 
from the Whittier Narrows Water Reclaration Plant with untreated Colorado 
River Aqueduct Samples. Cost of the ^'Thittier reclaration process are 
provided and a summary is given of the effect this water ^ ^s had on the 
local ground water quality. Seve;jral of the more promising advances that 
have emerged from the R & D Program of the Sanitation Districts of Los Angeles 
County are noted, including investigation into several treatment methodologies: 
carbon adsorption, revert>e osmosis, ion exchange and electrodialysis. Some 
cost figures are provided for tertiary processes and a brief summary section 
re-emphasizes the potential of using treated wastewater as a supplemental 
Walter 'supply. 
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IX. ECOMOMIC ASPECTS OP WAT^R POLLUTION CONTROL 

1., THE OUTLOOK FOR WATER: QUALITY. QUANTITY. AND NATIONAL GROWTH ' 

f ~ '• 

A uthor ; Nathan!^ Wollman, Professor of Economics and Dean of the College 
of t^rts and Sciences at the University of New Mexico; Gilbert W- Bonem, 
Chief of Research and Evaluation .of the Model Cities Program in Albuquerque* 

Pu blisher : Published for Resources for the Future (RFF) by |he Johns 
Hopkins Press, Baltimore (352 pp-; $12.00) 1971. V 

Point of View ; ''Our study seeks to develop a systematic economic model that 
(1) recognizes the regional aspects of the water problem yet yields a 
national perspective; (2), permits aggregation of demand and supply into 
* usefully parallel concepts; (3) takes into account the fugitive and 
probabilistic characteristics of supply as well as the interdependence 
between supply and demand; and (4) identifies important choices to be 
made and tensions to expect within and among water resource regions* 

Level: Semi- technical; some background in statistics and economic analysis 
is assumed; numerous tables, graphs and equations. 

Summary : Water, because of its unique and elusive characteristics, is 
one of the most difficult national re<;ources to analyze in terms of future 
supplies arid requirements- The problem is succinctly summarized in the 
foreword to this study: 

Because most common property resources are large 
natural systems with their own pul-ses^aii^-H^hTth^is.^^ 
we face supplies that are highly variable in time, 
both systematically and randomly. Water is heavy 
and must be used in large quantities, so that purposeful!^ 
transporting it over long distances is usually fore- ^ 
closed. Accordingly, dealing, in national aggregates as the 
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Economic Aspects of Water Pollution Control (cont'd.) 

other projection studies have done has very 
little meaning ~ Intraregional and itterregional 
analyses must be performed. 
In attempting to provide this analysis of water as a commodity property 
resource, Wollman and Bonem were operating in an area where new data 

had to be collected and new analytical tools had to be developed for 

/ 

its analysis. This report reveals something of the difficulties involved 

./ • , • 

in thdMindertaking and provides in the process an excellent collection 
of water supply-demand data and the exposition of what is considered a 
unique and extremely valuable methodology for analyzing the national 
water resources problem ani the choices which are available to us. A 
description o^ the methodo].ogy employed is provided in Part 1, "The 
Study in Brief", which explains the problem, the approach^ the basic 
model and its variations, aad also suggest the kinds of uses to which 
the study might be put . A brief summary of the study findings is pro- 
vided, along with a statement of the authors conclusions and their 
implications for various policy issues and the setting of research 
priorities. This is all quite straights-forward and nontechnical, pro- 
viding an excellent overview sumraatioa for the general reader. 

The second part of the study is really addressed to the authors' 
colleagues in economics and related professions. A vast amount of data 
has been collected for this section and, while the explanatory material 
and mathematical equations may well be prohibitive to the non-specialist 
reader, the chapters here provide an excellent, single-source reference 
on water supply-demand data. The specific topics addressed in this 
section are: Population and Economic Activity Projections to the 
Vear 2020; Coefficients of Water Use: Withdrawal Uses; Withdrawals and 
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Economic Aspects of Water Pollution Control (cont*d.) 

Losses: All Uses; Water Quality; The "Supply" of Water and the Costs 
^of Flow; The Basic Model: The Results; Short-Term Tertiary Treatment 
and Reduced Storage; and Variations in Selected Parameters. The authors 
are cautious in making any claims for the results of their study and point 
to the inherent uncertainities in many of the numbers generated. Some 
general conclusions are offered, however: 

1. Rapid growth projections a half century into the 
future suggest that high quality water on a wide 
scale will be possible only if we find quite new 
technologies for using the resource. 

2. Even in the nearer term, high growth combined with 
high water quality targets mean vastly expanded 
capital and operating costs for facilities - pri- 
marily waste treatment. 

3. The Southwest will remain a hard-core area of quantitative 
water shortage with the upper Arkansas-White-Red and 
perhaps several other regions sharing its fate within 
fifty years, even with medium growth. 

4. On a national scale, quality is a much more 
difficult and costly problem than quantity, 
and large-scale investment in water facilities 
will shift from its traditional homes in the 
irrigated West to the East. 

The evolution of sound water management policies will depend on a thorough 
understanding of the vital issues addressed in this research. Wollman and 

/ 
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Bonem have provided with this report a stimulating basis for further 
advances in the art of projecting water supply and demand. 

% 2. THE ECONOMICS OF CLEAN WATER - 1973 

Author: U. S. Environmental Protection Agency Report transmitted by 
^ Russell E. Train to the U. S. Congress. 

Publisher : U.S. GPO, Washington, D. C* -(120 pp.; iReport //EP 2.14:973, 
$ 2.50) December, 1973. 

Point of Viea^ : "The scope of this report is broader than previous reports. 
For the first time, economic factors - essential to a broad assessment 
of control programs and policies - are examined. Particular attention 
is afforded those factors that may constrain implementation of con- 
trol programs. Also examined for the first time are two major sources 
of nonpoint pollution - agricultural soil loss and nitrogen fertilizer." 

Level: Non- technical; an annual report to Congress; numerous tables 
and graphs; bibliography. 

Summary : This is the sixth in a series cf annual reports on the economics 
of clean water and is the first submitted to Congress by the EPA under 
the provisions of the Federal Water Pollution Control Act. Unlike the 
previous reports, which tended to consider the costs of controlling 
pollution as sufficient information upon which to evaluate a national 
program, a concerted effort has been maie in this document to take 
into account a broa^-^ng^f variables: the nature of the water quality 
problem, the costs of controiTrng'all significant sources of pollution, 
potential benefits, and economic and administrative factors that influence 
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Economic Aspects -o^. Water Pollution Control (cont'd.) ^ ' 

implementation. Essentially, however, while all of these factors are 
•addressed to some degree, this remains a rather tightly- focused analysis, 
concerned primarily wiph. the economic factors that will influence implementa- 
tlon of the 1972 Federal Water Pollution Control Act Amendments. 

The report is presented under seven chapter headings. The first of 
these provides the usual summary of the study content and conclusions. 
In the second chapter, "Nature of Trends in Water Pollutants", th^ authors 
examine various pollutant-related phenomena and review the results of 
EPA's 1972 analysis of the water quality of the nation's 22 major rivers. 
Actable of tht survey results is provided, along with a detailed review 
of the findings for three of these rivers. Municipal costs are examined 
in Chapter 3, with special attention to the status of pbblic sewerage 
and the implications of the 1973 National Needs Survey, which was con- 
ducted in accordance with the requirements of the 1972 Amendments. There 
is some interesting data here, particularly on construction costs of new 
public water treatment facilities. 

By far the most detailed section of the report is Chapter 4, "industrial 
Costs", which examines specific sources of pollutants and the capital 
costs involved in correcting for industrial waste discharges. The major 
focus in all of this is on the costs which industry will incur in meeting 
the 1977 effluent standards set by the 1972 Amendments. The opening 
sections here provide a broad analysis of those costs, excluding only 
those related to utility steam-electric generating plants. In the closing 
paragraphs of the chapter, the costs and impacts associated with these 
plants are discussed separately. 
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Economic Aspects bf. Water Pollution Control .(cont'd.) 

Nonpoint pollution is examined in Chapter 5 as to the nature of the 
problem, soil loss-export policy models, fertilizer limitation policy 
models, and the implications of these costs to the nation's farm programs* 
Vfliat results from this analysis is the conclusion that not all farm regions 
"possess the characteristics needed to have their incomes improved or 
maintained under conditions of prevailing farm programs or a free market 
situation". In other words, there is no fair way to ur^iformly, across ; 
all' regions, offset government supply control programs with adoption 
df environmental measures. 

A different perspective on all this is provided in Chapter 6, "Bene^fits 
from Water Quality Enhancement", and the authors consider such perameters 
as water quality as an input into production, water quality when consumed 
with another good, and water quality as a factor in human health. This is 
by far the most generalized discussion in the report and contains a fairly 
extensive bibliography of supplemental readings. Finally, the last chapter, 
onstraints", provides a review of the Amendments in terms of their fiscal' 
impact on local government, the economic impacts on directly discharging 
industries, the fmp Heat ions for the construction industry, 'and the 
related problems of supplying abatement equipment to meet the new effluent 
standards. 

To some extent, this 1973 Report assumes that the 1972 Report will 
be used as a companion or supplementary volume. There is certainly 
a great deal more in the way of data and detailed analysis in the three 
volumes than comprise that earlier edition. Volume 1 (USGPO Stock //5501-0377; 
157 pp.; $1'75) provides a general discussion of the magnitude of water 
pollution in 1971 along with a detailed discussion of trends in water use 
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Edbnomic Aspects of Water Polluf^on (cont'd.) 

and treatment and separate sections on the planned construction of 
municipal waste treatment facilities and the environmental and economic 
benefits and costs related to various water pollution abatement 
'strategies. Volume II, "ifata and Technical Appendices", (USGPO Stock 
*5X>l-0378; 696 pp.; $4.7S) contains a brief, introductory section, 
followed by print-out of datk under three headingsl Basic Data and 
Results of Industrial Facilities Evaluation Model; ^Pollution Index-Federal 
Administrative Region Summary; and Purvey pf Planned Construction of • 
Municipal Waste Treatment Facilities. ^ 

Finally, a brief summary volume (US GPO Stock Number 5501 - 0379; 
33 pp.; $.55) provides an interesting and useful analysis, pf the pur-pose 
and scope of the whole report along with brief, analytical treatments 

of the following topics: Costs and Planned Investments (Industrial and 

\ 

Municipal); Trends (Ambient, Manufacturing, Constructi<i|i Industry) ; 
'Evaluation of Benefits and Costs; and a Stimmary of Methodologies and 
Models Jsed in Analysis. 

3. WATER POLLUTION CONTROL BENEFITS AND COSTS 

Author; Volume 1, Samuel G. Unger, M. Jarvin Emerson and, David L. Jordt^ning; 
Volume II, David L. Jordening and James K. Allwood, Economic Analysis Branch, 
Implementation Research Division, Washington, D. C. 

Publisher ; Prepared for the Office of Research and Monitoring, U. S. 
Environmental Protection Agency, Washington, P. C. (Volume!) (198 pp.; 
$2. 10) October 197J. 
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Economic Aspects of Water Pollution (cont*d.)* 

Poin t of View : "The state'-of-art surveyed presented attempts to cl^isslfy 
and assess benefit cost analyses applied to water resource management 
problems In light of relatively recent serious concern^, Involving 

environmental quality Issues The principal objective of Volume 

II is to specify research needs and priorities involving water pollution 

control costs and benefits." - / * • 

/ 

Level ; Semi-technical; some background in economics ^Is assumed; numerous 
tables and graphs. 

Summary: This two-volume study is one in a series of rerorts Issued 
the EPA Office of Research and Monitoring as part of its "Socioeconomic 
Environmental Studies" program. It is directed to the description of 
research on the socioeconomic Impact of water pollution control and contains 
both a state-of-the-art summary (Volume I) and 'a summary of research needs 
and priorities (Volume 2). It is difficult reading, directed ^to an audience 
with a fairly sophisticated economics background, but it contains the kind 
of data and explanatory material that should be of interest to every student 
of water pollution control problems. 

Volume I, "State-of-Art Review: Water Pollution Confcrol Benefits and 
Costs", contains a very useful summary of current knowledge concerning ^ 
vater pollution control costs and benefits, along with a general statement 
of their implications for planning and research. Traditional benefit 
cost analysis is extended into the area of pollution control and a 
conceptual basis for benefit cost analysis involving water quality 
management is suggested. The concept of social welfare function is 
explored as the most commonly accepted criterion for measuring environmental 
quality concerns. Problems of efficiency, equity, externalities, and social 
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discount rates are outlined and an assessment Is provided of the adequacy of 
Information in these areas. It is suggested that, with recent efforts to 
dif^cec^^ asse^ Impacts of environmental quality manage^ment, "benefit cost 
.analysis, wlll^ effectively become a supplementary analysis of alternative 
^ets of simulatied general equilibrium types of economic solut 
authors 'conclude that: 



The state-of-the-art in ldej:itifylng and measuring 
benefits and costs from pollution control is in an 

^enibrJonlc state of development . . . Only in the ^past 
few years has significant attentlon^ been directed to 
evaluating pollution control mechanisms in response to 
shifting public priorities in the \Jlrectlon of eix- 
vironmental quality. \ 
The conceptual and empirical base upon which benefit 
and' cost_anaLyslS' of environmental policies could build 
has been .oriented primarily tqward devcJLopment; ob- 
jectives. The metrics of traditional benefit cost 
analysis include Income, outptltr^ and employment. But 
with regard to pollution, * it was^rebS^ci^ed that 

-policies designed to Increase economic activity . 
gene*rally resulted in an Increase in pollution. 
The sources of pollution stem from various types 
of activity. Likewise the receptors of both pollution 
damage .and benefits from pollution reduction may be 
considered to be similar activities. Consequently, 

, traditional benefit cost analysis has been of limited 
value as a building block in evaluating policies designed 
to improve the environment. 
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Economic Aspects of Water Pollution (cont'd.) 

... In Volume II» "Reseirch Needs and Priorities", a series of theoretical 
and methodological research needs are presented, taking into particular 
,account the flndihas reported in Volume 1 as to the common property. aspects , 
of 'water pollution control and sthe complications inherent in the prevalence 
■^of externalities. An important distinction is made between the economic 
costs of pollution and the costs of pollution abatement. It is noted that 
the economic costs of pollution, such as damages, efficiency reductions. 
Increased production expenses, etc., are a function of water quality, / 
whereas pollution abatement costs are typically a function of the degree, 
,of pollution contrJl. The authors suggest that, for comparable cost cbm^ ,, 
parison. a transformation of pollution ab^ement costs in terms of water 
quality is "desired and this transformation anS the problems it presents 
are discussed In some detail. Finally, in a series of technlpal appendices, 
the following topics are treated: water pollution control cost and benefit 
estimates; water quality associated hralth impacts; specific pollutant 
sources, damages and potential treatment methods; and critical levels 
and damage thresholds for selected pollutants. 

4. WATER AND RELATED LAND RESOURCES; E STABLISHMENT OF 
PRINCIPLES AND STANDARDS FOR PLANNING 

f 

Author ; United States Water Resources Council, Rogers C. B. Morton, 
■ Chairman! (The Council is an independent Executive agency of the U. S.^ 
Government). 

Publisher ; United States Water Resources Council. Suite 800, 2120 L Street 
N.W., Washington. D. C. 20037. (Reprinted in; Federal Register 38 (174): 
24778 (Part III) Monday. September 10. 1973).- 
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Point of -Vlev : ''These principals are estspjlished for planning the water 
and related land resources of the United States to achieve objectives, 
determined copperatively, through the coordinated actions of the Federal 
state, and local governments ... Plans for the jase of the Nation's water 
and land resources will be directed to improvement in the quality of life 
through contributions to the objectives of national economic development 
and environmental quality." 

Level : Technical; a rather sophisticated background in economic theory 
is assumed. 

I 

Summary : Any attempt to set cost-benefit evaluations in regard to natural 
resources is bound to bring controversy, and this report is no exception. 
It is based on a rather extensive effort undertaken by the United States 
Water Resources Council pursuant to the Water Resources Planning Act (P.L. 
89-90) . 

The preliminary recommendations of that study, published. in 1971 
(Federal Register 36 , p. 24144) raised considerable criticism (see Science 
181 : 723-727, 24 August 1973) as to the quality of economic anaiysiis which 
had gone into the report. This revised set of principles and standards 
attempts to correct for some of the problem but, as there has not yet 
appeared In the literature an independent evaluation of its success on that 
score, it is included in this bibliography wi^th the recommendation that 
the reader familiarize himself with the earlier report and the response 
in the literature which it has generated. 

Underlying the Connellys recommendation here is the following 
assumption: 
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Economic Aspects of Water Pollution (cpnt*dO 

The overall purpose o£ water and land resource 

planning is to promote the qiiality of life, by 

reflecting society* s preferences for attainment 

♦ 

of the objectives defined below: 

A. To enhance national economic development 
by increasing the value of the Nation's 
output of goods and services and improving 
economic efficiency, 

B. To enhance the quality of the environment 
by the management, conservation, preservation'^ 
creation, restoration, or improvement of the 
quality of certain natural and cultural 
resources and ecological systems. 

The ordering of priorities, with economic considerations taking precedence 
over those of environm.ental quality, has been a major jource of, contention 
between the Council and various environmental organizations and spokesmen. 
At any rate, it is the fundamental assumption taken Here and it strongly 
affects the benefit-cost determinations which are delineated in the report... 
Whatever problems there may yet be with the report's analytical methodology 
it is an important document in the literature as it represents one of the 
first attempts at the federal level to provide a comprehensive discussion 
of economic evaluation issues. 

^It is a complex report and, for the non-economist, it cen often 
be. quite baffling, ^s there is very little in the way of explanation of 
the econopiic methods employed in arriving at the specific cost-benefit 
determinations. It would be an oversight, however, not to include this 
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■Economic Aspects of Water Pollution (cont'd.) > . 

document among the references reviewed here, and we do so with the 
recpimhendatlpn that It is most suited for study by those with a fairly 
sophisticated background in economic theory. 

- ■ 5. WATER POLLUTION: ECONOMIC ASPECTS AND RESEARCH NEEDS 

Author : Allen V. Kneese, Economist, Resources for the Future. 

Publisher : Resources for the Future, Inc., 1775 Massachusetts Avenue, 
Washington, D.C. (107 pp.; $1.73) 1962. 

J Point dv View ; "Public agencies and industry will probably spend tens 
of billions of dollars on new water pollutl^ abatement facilities 
in the next few decades. Added billions will be spent for the operation 
of new and existing facilities How can physical science research reduce 
the cost^ of achieving objectives? Arid how can social science research 
make siire that the right objectives are being efficiently pursued?" 

Level. ; Semi-technical ^ ^ * / 

Summary : Published in 1962, this survey of the technical and economic 
aspects of water pollution control has become a classic in the literature. 
It^s author, Allen Kneese, continues to be a leading spokesman of resource 
. management economics and the organization which sponsored the s^dy. 
Resources for the Future, Inc. (RFF), continues to publish a broad range 
of excellent economic analyses (see Ref. II-l) . Despite its early 
publication date, this is a valuable and insighted reference which 
continues io provide an excellent introduction to the problems, 
economic and. technical, which effect water resource policy. 

Part I,/*An Economic Framework", provides an outline .for the 
conceptual foundation of public policy, points to the problems inherent 
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Economic Aspects of Water Pollution (cont'd.) 

in the economic analysis of water requirements, and defines the api^roach 
an^ assumptions of this particular survey: 

In this study waste disposal is viewed as an ' 

aspept of economic activity in an economy » ^ . ' 

' " . where the allocation of resources to al- 

temative lises is accomplished primarily 

by market processes. The special ^circiim- ; 

Stances surrounding waste disposal are 

recognized as grounds for public intervention ^ ' 

and for the insertion: of some politically de7 

termined values into the processes of public 

policy formation. The primary purpose is to 

conceptualize the pollution problem in a . 

way that helps to identify types of physical, 

economic and social knowledge that are basic 

to intelligent -policy in the pollution field, 

The nature, effects, treatment, and ^al^mativas-^^ 
pollution are- presented in a brief but quite useful summary chapter ' 
which deals with major pollutants and their effects on receiving 
waters, effects of pollution on water uses, and the various treat- 
ment methods available. Kneese concludes this discussion by noting that 
technical considerations alone cannot determine policy and that values 
.must be introduced into the decision-making process. He further notes 
that there are, in fact, grounds for considering values that arise 
from other than raarketrtype valuation© and, it is to this aspects of the 

problem that he turns in the next chapter. 

\ — ^ 
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Economic Aspects of Water Pollution (cont'd.) 

Chapter III, "Economic Efficiency, Social Policy, and the Pollution 

Problem", begins with a discussion of the "welfare maximi2sing" results of 
» 

market .processes. Kneese delineates, in broad terms, "the ways, in which 
'unregulated market results with respect to water pollution fail to coincide 
with the "requirements of an ideally functioning market system." A hypothetical 
situation is described to illustrate some of the appi^opriate directions that 
federal policy might take in dealing with this problem and Kneese .notes t;he 
implied political valuations in these policies and their functions in a com- 
petitive market system. 

The general framework for approaching econoi^ic aspects of public pollution* 
is outlined in Chapter IV, "Evaluation - Determination and Integration of 
Individual and Social Values - focus of Public Policy"* Kneese examines the 
social objective of waste water disposal policy, the role \)f public policy, 
and the implications or "non-market" social goals. The chapter concludes 
with the identification of four broad areas where research should be able 
to improve the planning process. Appended to this final chapter in Part I 
is a brief paper on "Benefit Cost Analysis and the "Constrained Cost Minimization 
Framework". This concludes the discussion of the methodology for outlining a 
conceptual foundation for public policy and, in Part II, Kneese moves on to the 
discussion of "Research Ne^ds".. ' ' - ' 

The topics treated in this second part of the survey correspond to the four 

research areas identified in the last chapter of Part I. ^In Chapter V, I^eese 

/ 

looks in some detail at the computational aild scientific, problems involved 

/ 

\ / 

in determining the effects of wastes on receiving water* Chapter VI is 
focused on "Deficiencies in Technical and Economic Knowledge", with 
particular attention directed to the issues of damages, treatment, and 



EconoxBtle Aspects of Water Pollution (cont'd.) 

abatement costs. In Chapter VII, Kneese evaluates the problem^ involved 
in devising procedures for approximating optimum systems. Several possible 
approaches are suggested and brief discussions are provided of the techniques 
of simulation and programming and the probleias of timing .and sequence. 
Finally, Chapter VlII provides a summary of Part I and a brief review of 
selected research needs. Kneese concludes: 
^ This study has shown that any effort to 

establish efficient water-supply and >7aste- 

disposal systems is bound to beset by a 

host of information deficiencies, which 

cut across the boundaries of a variety o/' 
/ traditional disciplines. ^ . « 

It is an observation which still lipids true and it^Ls intereSiting, having 
-read this study which is now twelve years old, to look at the policy decisions 
of the last decade and dompare them to the recommendations set forth in these 
chapters. 

6. COSTS OF WATER POLLUTION CONTROL 

Author : Proceedings of a national symposium on costs of water pollution 
control, sponsored by the Research Triangle Universities and the S. 
Environmental Protection Agency, editj^d by F. Eugene McJunkin. 



Publisher : The proceedings may be ordered from: Water Res^ojurces'JResearch 
Institute, 124 Riddick Building, Norb^i^arolina State University, Raleigh, 
North Carolina, 27607 (276 pp.; $8.00) July 1972. 

Point of Vi ew: "Pollution abatement is generally recoghized as a national 
goal of highest priority. Because of the costs involved, however, it is 

/ . 

imperative that public policy be soundly conceived and economically and • 
Q socially feasible. The makeup of Incentive syst^ems can markedly affect 
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Economic Aspects of Water Pollutiou (cont'd*) 

costs and acceptance* Reasonable goals attained through economically 
efficient means hold great promise 1 Untenable goals through efficient 
means can bring both failure and disillusionment*" 

Level ; Varies from non-technical ^policy papers to semi- technical economic 
analyses; numerous tables and graphs* 

S ummary : THis symposium preceded by several months the passage of the 1972 
Amendments to the 1965 Clean Water Act* The policy changes proposed in 
that legislation and, in particular the kinds pf economic questions raised 
by the so-called "zero discharge" provision, serve as a focus for many of 

the papers delivered during the symposium *\ While cost estimates have gorie 

\ ' ' 

up dramatically since the publication of the$e proceedings, they do provide ^ 

an excellent introduction to some of the cost-effectiveness problems raised 

by our national water policies* Most of the papers are brief, well . | 

illustrated with graphs and tables, and quite suitable reading for a 

non-technical audience. This is particularly ^true of the three papers 

which make up the opening session: "Evolution of Public Attitudes and 

Actions on Water Pollution Control", "Two Trillion or Three:, The Cqst of 

Water Quality Goals", and "Economic Implications of Alternative National 

Policies for .Water Pollution Control"* This latter topic is picked up in 

a luncheon address following the opening session, in which a representative 

of the National Wildlife Federation rebuts some of the optimism put forward 

by the EPA as to wliat is really known about the nation's water resources and 

how they should be managed* 

"Cost Effectiveness" is the title of the afternoon session and the five 

1 ' 

papers included here are again well ^documented and full of useful information^ 
on real and projected^ costs of meeting various water quality criteria* Some 
particularly interesting information is provided in the concluding paper, 
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"Economic Guidelines for Analysis of Joint Industrial-Municipal Collection 
and Treatment Systems". 

' . A different perspective on water problems is provided in the Banquet 
address by William H. Matthews of MIT, who reports on water resource issues 
raised .at the 1972 United Nations Conference on the Human Environment. 

__0f the three sessions which make up the second day's Proceedings, the 
first two, "Costs" and "Economic Insights". are especially appropriate to 
this packet. "Effective Pollution Control Investment", the paper which intro- 
duces the "Costs" section, looks at the ways in which the EPA is trying ^ 
to "assure ^he effective invest^ment of Federal funds for water pollution 



control facilities", 
grant program. The I 



mostly through careful monitoring of their construction 
two papers which follow provide brief discussions of 
"The Present and Future^rket for Pollution Coatrol Equipment" and "Financing 
and Charges for Wastewater Systems." Broader policy issues are addressed 
in the "Economic Insights" session with paper on "Pollution Control' Policy 
and the Efficient Allocation of Resources", "Economic Incentives in Water 
Pollution Control", and "Water and Wastewater Surcharges as Economic 
Incentives." Finally, the closing session, "Industrial Wastewaters % 
looks at the questions of pricing competition and the kinds of benefits 
^ich might accrue to industries which expend monies on pollutiorf Controls. 
Brief exaLinations are provided of two industries in particula^r, the chemical 

This, then, is a good, quick summary source on recent thinking, findings, 
and sproject ions as to the costs of water pollution control. It is well suited 
to a non-technical audience and is a good source of data o'n the general 
economics of the problem of water pollution. ^ - 
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X. EUTRDPHICATION: A SPECIAL CASE 

EUTROPHICATION: CAUSES, CONSEQUENCES, CORRECTIVES 

•Author: • Proceedings of the International Symposium on Eutrophication, 
University of Wisconsin, June 11-15, 1957. 

Publisher : National Academy of Sciences, Washington, D. C. (661 pp.; $13.50) 
1969. ' ; 

Point of View ; "Participants in the International Symposium on Eutrophicsation 
agreed that we need greater knowledge of the processes involved in eutrophica- 



tion. Furthermore, we^ should study eutrophication on an ecosystem basis « 
The limits of the system cannot be drawn at the water *s edge but must 
include the waters of lakes » their sediments, and their drainage basins. 
Such a multifacted approach will benefit from computer simulation models/' 

\ . . ! 

Level; Varies from paper to paper; for the most part, technical to semi- 
technical. 

, \ * i 

Suimnary : This is a classic reference on eutrophication, ,one which ds 
referenced with regularity in the water pollution literature, and which 

' ^' - '■ i * ' 

contains some of the most author lative papers by[ authors considered as 

* \ ' * i 

having very best papers in print on the topic Of, nutrients in water* 

i \ / 

The proceedings provide a very broad, international perspective on the , 

' ^ - / 

dimensions of the eutrophication problem and there is collected here, a 

wealth of information which would' otherwise be very difficult to assemble. 

/ 

The thirty-four papers which comprise these proceedings are organized 

\ < 

under six headings. The first of these, ''introduction. Summary and 



Recommendations", provides a very brief overview of the conference findings. 

\ 

There is a short discussion of what eutrophication is and how it comes 
about and then a paragraph or two on ^ach of several recommendations put 
forward by the conference participants!^ 
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*Eutr6phication: A Special Case (cont'd.) 

Section 11, ^'Eutrophication, Past and Present", consists of one paper 
•of the same title, delivered^ by G. E. Hutc^ins6n of Yale University. It 
is an excellent statement of the eyolution of the limnologists^* under- 
standing of eutroghication and provides a valuable introduction to the topic. 

Some of the most interesting material here is gathered together in th^ 
third section, "Geographical Concepts of Eutrophication", and the papers 
here provide a most useful record, both of what is known worldwide about 
the problem of eutrophication and of how the problem .manifests itself in 
the' lakes of Central Europe, Asia, Northern*. Europe, Eastern Euif ope, and' North 
America* As* .is the case throughout these proceedings, excellent/documenta- 
tion accompanies each paper aitd the interested reader will fltjd reference to 
numerous articles and books which treat the various aspects o£ the study 
of eutrophication. 

By far the most technical material in the Proceedings appears in 
Section IV, "Detection and Measurement of Eutrophication", ^ere jaost of 
the papers address the various indices employed in monitoring water quality 
and the findings relative to> the effect of eutrophication on fish, 
zooplankton, phytoplankton, and bacteria. In the section which follow;3', 
"Preventive and Corrective Measures", some^^<^ the engineering and management 

problems effecting eutrophication^ .are .discussed. Finally, in "Contributions 

\ ^ 

to Science from the Study of Eutrophication , papers are provided on 
everything from algal nutrition and eutrophication Induced physiological 
stresses to aspects of feeding in zooplankton and the effects of enrichment 
in mathematical models. In ^hort, this is 'an excellent single-sourcfe 
reference on eutrophication and contains papers on a broad range of 
eutrophication-related topics, many of them contributed by the foremost. , 
experts on this problem in the world. 
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0 - '" 2. NUTRIENTS IN NATURAL WATERS , 

j Author ; t>Herbert E. Allen and James R. Kramer 

iPubllsher; Wiley Intersciences, John Wiley & Sons, New York (457 pp.; $22.50' 

:<?.■■.' . ' - . 

' 1972. 

Polpt of view : "The serious aquatic chemistry problems Involve ^lutrlent 
concentration In natural waters, methods to control these levels, and 
the* effects of nutrient enrichment. As our rivers and lakes become 
utilized «by larger numbers of persons... the problems mount. Adequate 
solution pf our nutrient problems requires familiarity on, the part of 
scientists, engineers and government officials... ^ith all aspects of the 

V 

* ' - ' » * 

chemistry, geochemistry, and biochemistry of nutrients as these fields. 

relate to natural waters.... This book has been prepared to meet that 

need.? ' ^ ^ ^ . 

' Lev^: Technical, numerous tables and graphs; extensive documentation. . 

Su mmary ^ All but one of the chaptei^s here has been adapted from a symposium, ^ 
"Nutrients in Natural Water," held at the 16ist Meeting o'f the American 
chemical Society in March, 1971. Fo'r the most part, they are quite 
technical and report on recent resear9h .itito various aspects of the chemical 
problems associated with high, nutrient cone en^trat ions in natural waters. 
Pont^rlbutlons Were include experts in the chemical and biological sciences 
and in engineering, representing educational ihstltuflons, government,, and 
Indus t. ^ . ' - ' 

There are fifteen papers in all, beginning with a| basic, overview^ 
paper, "Nitrogen: - Sources and Trans forma t>lons. in Natural Waters*" A 
detailed examination of phosphorus^ in water, blomass and pediment is 



provided in the second paper and an extremely interesting analysis, "The 
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Carbdn Cycle in^cquatic Ecosystens" Is provided by the third paper. Three 

technical- papers on analytical methods follow: "The Chemical Analysis" 

of Nutrients"; "Bioassay Analysis of Nutrient Availability" and "Nutrient^/ 

Submodels and Simulation Models of Photoplankton Production in the Sea." 

/' " ' ' * 

The next four papers focus on the nutrient problems of specific lakes, 

I ' j' ' ' ■ 

Lake Erie In particular: "Oxygen - Nutrient Relationships Within, the 

Central Basin of Lake Erie";. "Changes in C, N, P and S in the Last .140 
Years in Three Cases from Lakes Ontario, Erie, and Huron"; ' "Effects, of , 
Sediment Diagenesis and Regeneration of Phosphorus with Special Reference 
to Lake Erie and Ontario," .and "A Chemical Model for Lake Michigan Pollution: 
•Considerations on Atmosph'eric an*d Surface Water Trace Metal Inputs". Two • . 
very infotmltiove State-of-the art papers on "Wastewater Treatment' by Physical- 
Chemical Processes" and "Nutrient Removal from'Wastewatcr by Biological Treatment: 
Methods" arc included. Finally, the role 'of the federal government in controlling 
nutrients in natural waters is summari.ed ^nd a brief review, of the development 
of nutrient control policies in Canada is provided. ... 

3. BIODEGRADABLE DISTERGENTS AND WATER POLLUTION ; ^ ■- 

Author; Theodore E. Brenner, Technical and Materials D±^d.sion, The Soap 
and Detergent Association, New York. 

Publisher ; Pages 147-196 in Advances in Rivironment^l ??ciQnc^g» Vol. 1, 
James N. Pitts, Jr. and Robert L. Metcalf (New York: Wiley Interscience) 
1969-, ' 
Point of View : "While no compre|iensive analysis has been made of the 'T 
' very extensive data collected by\§ Federal Water Pollution Control / 
Administration on MBAS Levels in rivers and streams throughout the^untry, 
a general reyiew of this information indicates that levels have dropped. 
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" When -coupled with .the fact that reported foam incidents In natural waters^ 
- have decreased dramatically... this would indicate that MBAS levels have 

reached a point where they are no longer of practical, concern to pollution 
♦ abatement authorities.^' 

Level: Seid- technical; several tables. 

r ■ ' ^ • T.- 

StMarj^:- Essentially a state-of-the-art paper on the evolution of deter gents 
as water pollutants, this discussion provides both a useful historical ^ 
supnary. ,of research findings and a fairly thprough review of th'^J^^cal 
and biological processes involved in this particular ppllAn:lonjproblem. 

Brenner begins with an examination of detergents themselves - what 
they are chemi^^y, how they work^^d the reasons for their increasing 
popularity over the 3^t twenty years. Particular attention is paid here" 
'to the role of surfactants, such as ABS. Noting the inadequacy of water 
treatment, a problem that accompanied the introduction of detergents, 
Brenner briefly reviews the changing character of wate creatment processes 
and identifies the need for construction of secondary, treatment systems. 
A'brief review is then provided of early detergent foam incidents and 
of the findings produced. by a series of investigations into the. problem. 
Widi the isolation of ABS as the chief culprit, a search was begun for an 

ABS rcplaceaent and Brenner documents the kinds of formulation and the 

, • • 

•criteria that were applied to th^ research. Careful explication is provided 
here, o'f the basic chemical formulae involved and to the characteristics - 
, . of the ABS replacement, LAS. This leads naturally to a discussion o| the * 
mechahisms of biodegradation and the methodology of biodegradability testing. 
Field studies, both at sewage treatment plants and on individual household 
disposal units are reviewed in 'terms of their 'findings as to the effects 
of the introduction of LAS and, in "Post Conversion Experience", Brenner 
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- _ , _ , N 

notes that the 'switch seems to have been a successful one:, "There is 
solid evidence that changes are occurring and that MBAS levels have 
dropped in rivers ,and streams*!' "Brenner concludes with a few, brief 

« • 

comments a^put the parallel situation in some European countries and ^ 
provides a listing of some seventy citations for those readers interested 
in a tpore -detailed study of the detergent problem. ^ 

%. WATER POmJTION - 1970 . 

. ' X 

Author ; Hearings before the Subcommittee on ALr and Water. Pollution . • 
^of the Committee on Public Works, U. S, Senate, 91st Congress j) Second 
Session, June 8, 1970. 

Publisher ; Printed by the U.S. GPO for the use of this 'Canmittee on Public' 
Works (Part 4; 1610 pp.;' $1.00) 1970 (44. p 96/10 :W29/2/970/pt.-4). 
Point of View ; Testimony at these public hearings on various aspects of 
water pollution was taken from representatives of industry and j^ovemment , 
arid from, interested citizens. ' 



Summary ; As is often the case with government hearings , this brief volime 
provides both a good deal, of useful information about the topic, 'under ■ 
distf^.ssion, eutrophication, and also a good "inside" vi^w /of the, interaction 
between government, indtlstr); and the general citizenry. T 

Most of the testimony taken here is from representatives of the various^ 
detergent manufacturers, and each' hafe come supplied wit^h a set of research 
papers defending the much maligned phosphates 'in detergents , the ingredient 
which has been as playing a major role in eutrophication problems. There 
is some useful technical information here and a valuable insight is provided 
into the problems that have plajjued both government and industry in dealing 
with the phosphate prdblera. ^ V ^ 
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Arsenic is the focus of the early discussion and papier s here, particularly 
in ter4s of the human health implication. The paper, "Arsenic in Detergents: 
Possible Danger and Pollution Hazard' V^provides a good sinnmary of this phosphate 
related problem. ^ 

The bulk of the remaining testimony and papers is provided by representa- 
tives from two companies: ^onsanto Chemical Co. and the IMC Corporation. 
The IMC paper, "The Eutrophication Problem: A Beview and Critical Analysis 
(The Non ible of Phosphates in Eutrophication)" provides an^excellent 
statement of the detergent manufacturer* s^position. ^ Aci Interesting exchange 
of information by Senatpr Eagleton, and tb/remainder of the text is made up 
of- reprinted articles. Oie, a New York Times article, "Warning: The Green 
Slime is Here'V presents /a good summary of the eutrophication process, what 
-vit is and how it comes about and what might be done to alleviate some of 
the problem. Several resea?:ch papers fi^cm the U.S. and Canada are f^rinted, 
and a final .Swedish paper, "Enzyme Based Detergents" takes an interesting 
'look at a possible alternative to the use of phosphates in detergents. . 

•5t KELATIQI OF ^^ OSPHAIES TO EUTROPHICAIICH 

Author : Charles M. Weiss, Profeasor of Environmental Biology, University 

of North Carolina. ' * 

/ " 

Publisher: America n Water Works Association Journal 61 (8): 387-391, August 
1969. ■ . . 

. ■ ^ . / 

Point of View : "No^ only is eutrophicatiph hard to define, but the role of 
phosphorous as its chief causative factor also remains unclear. A number 
of recent experiments, however, ^do shed some light on both pioblems." 
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level : Semi- technical; several tables and diagrams; documented. 

Suy ^ry \ Gbod coverage of several topics is provided in this brief paper, ^ 

beginning with an examination of several definitions of eutrophlcatibn and 

finally arettllng oh "the process of enrichment with nutrients." The wh<^ 

^ \ ' ' ' ^ 

range of problems associated with phosphorous in water is reviewed and 

several useful references are cited in the introductory parajgraph. A ^ 

brief^ look at "Steady State Ecology" follows 'along with an ei^anination of 

\unbalanced aquatic ecology. A useful diagram of the phosphorous^ cycle ,in 

water accompanies the texti. Weiss then turns to an exandnkticn of the total 

range of growth factors affecting algae ^growth an4 repor^is opi the results of 

several laboratory experiments on macronutrient levelia, nutrient iri^ut rates 

and. nutrient relationship problems. Some very useful summary datA is provided 

here, both in the text and in the several tables ^that accompany it. Weiss 

concludes with a set qf observations on the complex nature of the role o"f 

phosphate in eutrophication and provides an excellent selection of pre-1969 

papers which should be valuable to the reader interested in exploring tXi^ 

topic .more 'fully* . ^ 

* 

6. PHO SPHATE REPL/ICEMENTS : ^>RQBLEMS WITH THE WASHDAY MIRACLE" 

Author X Alien L; rtammond 
* 

Publisher; Science 172 ; 361-363, 23 April 197^ 

Point of View ; "...the non-phosphate products available todays are far from 
perfect; in addition to some possible detrimental environmental effects, there 
are unanswered questions about their safety and washing effectiveness." 
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level-; Non-technical 



Sunmary ; This is an, excellent, brief non-technical summary of the complexities 
which characterize the problem of phosphate pollution from laundry' detergents. 
The focus here il on three, aspects: detergents in the ecJbsystem, , options 
in detergent formulation, and social options . i'^^,^,^^^ ^ , 

Avery readable and informative overview of the detergent ''problem is 
provided in the first section, outlining the scope and nature oftl^ detergent 
. problem and the- many unknown characteristics of eutrophication that kemain 
to be determined. 

Attention is then shifted to consideration of alternatives to phosphates, 
and a good summary of the problems w^th subs^titutes nice NTA and the poly- 
electrolytes is /provided. The possibility of developing surfactants that 

would work without a sequesting agent is briefly analyzed and some useful 

/' ' , ' ' ; . 

comments are provided as to the potential role of small manufacturing companies 

- in changing the research picture. Finally, in "Social Cations", Hammond 

- examines the Questions of the feasibility-, of developing treatment plants 

which would remove' the phosphates. Kinds of trade-offs involved in 

- • \ ~ ■ , ■ 

•phosphate replacement are voted and Hanmond concludes by asking what may be 

the crucial question in all this debate:! "...is whiter than white necessary, 
or will simply clean do?". I 
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I. BASIC 6ENBRAL -REFERENCES 

1. LIQUID WASTE OF INDUSTRY, THEORIES. PRACTICE Jl^ & TREATMENT 
Author ; Nelson Leonard Nemerow, Professo^r of Civil Engineering, Syracuse 

' / 

/ 

/ 

University ♦ , - 

Publisher : Addison-Wesley Publishing Company, Reading, Massachusetts (584 pp; 
$22.95) 1971* . 

Point of View ; ''Tliis book is intended to meet the needs of many people: the 
college prof essoi; who teaches environmenti*l engineering, the consulliing engineer 
who seeks a solution to his client's problem, the municipal engineer who must ^ 
understand the waste problem well enough to explain it to city officials and 
point out remedies, th,e industrial plant engineer who wants to prevent his. company 
from polluting the water that receives his. plant's wastes* the Environmental " ., . 
Protection Agency technical personnel charged with administering the Water Quality* 
Act of 1970, and engineers ati state and regional levels who are faced with the 
imme^diate and readily visible problem of pollution abatement J' 
Level : "Technical; really a graduate level text/ complete with graphs, tables,- 
and some fairly sophisticated mathematics; some illustrations; numerous refer^nces^ 

Summary : For a comprehensive treatment of the problans of industrial waste- * 
waters, there is really nothing to compare with this text. It has sfome obvious 
shortcomings, in terras of general readability and the tendency to' rely on somewhat 
^ dated re.^erences, but these are minor flaws in an otherwise excellent treatment 
of Industrial wastes issues. While Nemorow writes in a very straightforward,, 
preset ^tion-of-information style, he has managed to incorporate an impressive 
amount of material here without overwhelming the reader. 

Section 1, "Basic Knowledge and Practices", is directed to the Industrial 
waste engineer. Topics covered Include the effect of wastes on. streams and ^ " 
waste-water treatment plants, stream protection measures, computation of organic 
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waste loads on streams, stream sampling, and the economics of waste treatment. 
The approach is a very "how to" one and Nemorow provides careful detailed ex- 
plinations of the techniques involved. 

Section 2, Theories^ is directed to a broader audience and provides a very 
straightforward, informative review of some standard waste treatment theories, 
along^'vifch an Interesting look at some new ideas - such as neutralization, 
equalization and proportioning; and ways to^retiove inorganic dissolved salts. 

Both these sections really .serve as background to Section 3> Applications . 
which provides a case study summary of various theories of separate versus jp^nt 

(i.e., municipal-industrial) combined sewage systems . Several examples are, 

' / 

provided under each option: joint treatment, of raw industrial wastes with domestic 

W 

sewage, joint treatment of partially treated industrial wastes and domestic 
. sewage, discharge of completely treated wastes to municipal sewer systems/ disr 
charge of raw wastes to streams, discharge of partially treated industrial waste 
directly to streams, discharge of completely treated wastes to streams, iand site 
selection techniques. The emphasis here is on engineering practice, which 
translate to mean an examination of engineering theories as they ititerract 
^ith economic conditions, political considerations, etc. Finally, in; Section 4, 
!4ajor Industrial Wastes, Nemerow provides a valuable review of the waste probl^s 

in six industrial sectors: the apparel industries, food, processing industires, ' 

/ 

the materials industries (wood fiber, metal, liquid metal, etc.), chemical industries, 
energy industries, and radioactive wastes. Almost one half of the entire book* 
is devote/d to this last section and it is surely one of the .most well-organized 
and informative Summaries of the sources -of industrial wastes in print. An 
extensive list of references is appended to each chapter and, while mahy of the ^ 
works cited date from the late fifties and early sixties, they should provide some 
useful information in themselves and, more importantly, can guide tl^^eader to 
those publications and orga^^izations which routinely provide informatljOn on 
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lndustx:ial wastewater topics. In short, this is an excellent introductory ^ 
reference, one that should, prove useful to students and practicing engineers 
alike* 

2. ENVIRONMENTAL SIDE EFFECTS OF RISING INDUSTRIAL OUTPUT 
" ' ' Author : Edited by Alfred J. Van Tassel, Hofstra University. 

Publisher ; Heath Lexington Books, D*C, Heath & Company,. Lexington," 
Massachusetts (548 pp.) 1970. 

Point, of View ; "It has become evident that the vast expansion of output in recent/ 

^ the « . / . 

years has had profound repercussions on the quality of/American environment, and*^t 

• 

^ ^ Is reasonable to suppose the enondpus increase in the GNP projected by RFF could 
have proportional impacts. These environnental.. side effects were given no more 
than passing mentlo»n by RFF in its study . . • The present study seelcs to' sup- 
plement the RFF study by exploring the implicafetpns for the quality of the environ- 
ment of tlie RFF projections.'* < '/ 
^ Level ; Non- technical; numerous tables, graphs and diagrams^ bibliography. 
Sunanary ; Jn 1963 Resources ^0^ the Future published a landmark study of the. 
U.S. resource base and of the resource^which would be needed. to sustain 

uninterrupted growth of the economy from 1960 to 2000. That study^. Resources 
. ^. ^ . • - . . ^ - ^ . ■ 
25" In America's FutQre , was adopted as a symposium topic by the Hofstta University 

School of Business and this book, e^dited by an Associate Professor of Business * 

Research, reports the ,flndingst of that symposium 'as to the environttiental 

Implications of the RFF growth projections. It is a broad based survey, dealing. 

.with a wide sampling 6f industrial waste practices in the major U.S. industries* 

! ^ 

An overview paper by Van Tassel; "The Environment and Rising Outputs 
Methodology for a Study", introduces the volume and outlines the approach taken 
by the symposium participants. A brief explication is provided of the RFF 

i 

projection figures and of the limitations 'Which must be placed on their 
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interpretation. Utas is, of cc3urse> not n^t to substitute for the reader's 
•exzanination of- the original REP stidy and is siitply a brief sunwary to set 
the p£«)ers vAiich follow in context. 

Several of ttose papers (ca^apters 2-5) are directly ^licable to 
the topics in this water, pollution bibliography and all are of sufficient bearing 
to reconitend ^careful reading of this book in its entiret^^. Topics addressed 
incluae^ "The Social Costs of Expanding Paper Froducticn" , "Water Pollution and 
• Eaqjanding Production -in the Steel, Chemical and Petrolem Industries" , - 
"Thermal Pollution", "The Social Costs of Surface I-Iiend Coal", and "EutroEMcatiori 
and Nutrient Sources". Excellent data suimaries accarpany each of these papers, 
-maxiy in the fom of easy-to-read tables and gr^hs, arnking this an invaluable 
resource docanent for th? stut^ of industrial pollution prol)lans. In the final 
ch$«)ter, "Sumiary of Findings", Van Tassel provides a" review of the major . 
findings reported in each paper and provides sane general, ovtsrall conclusions 

as to the enyjiXOTnental iitpact of industrial wastes and the econgonic realties 

n . . , , . 

correcting the major problems. 

Additional data and technical backgroudn material is provided in a 

series of eight ^^)endices and the reoort concludes with a chapter by chapter 

/' ' ' . 

bibliography which provides reference to several Kvmdred books, periodicals • 

• '■ / < . ' 

and govennrament reports, all diiected .to problems of industrial wastes and 

. their control. ^ • « 



U6 

^ 3. WASTE' DISPOSAL PROBLEMS IN SELECTBD INDUSTRIES 
Author : Edited by John E. Ullmann, Professor of Management and Chairman, 
Department of Management and Marketing and Business Statistics, Hofs^tra University* 
Publisher : Hofstra University Yearbook of Business , Series 6, Volume 1 (284 pp.; 
1969. 

Point of View : "This report presents a series of studies of the waste disposal 
^problems and practices in several manufacturing inciustries. . It attempts to 
" assess the adequacy of present procedures aiid^he. task of providing for the 
future. Specifically, it tests the hypothesis that the technical problems in 
waste disposal are largely solvable but that the ^implementation 'of effective 
practices is beset by managerial and institutional impediments and by some ^ • 
major shortcomings in present abatement legislation". .... 
Level: Non-techincal: numerous tables and diagrams. 

, 8ummary : This is the predecessor of Environmental Effects of Rising Industrial . 
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Output and despite its 1969 publishing date, it remains an excellent companion 
earlier 

to that / work and an important contribution to the industrial waste problem • 

literature. It, too, is the product of a Hofstra School of Business Seminar, 

\ 

\^ith individual papers contributed by eight students and a final review paper 
by Ullmann* 

"The Slaughtering House and Rendering Industries" are examined in chapter 1 
and a careful rev:(ew is provided of the technical advances in pollution control 
within .the Industry and their managerial and economic inplicatioris. Specif icaily^ 
the author examines the various processes which cause pollution, the managerial 

' I « . 

and legal ajspects, of waste treatment controls, and the costs and technology of 

the abatement techniques available. The author concludes that: 

Basipally it is tflie economics of not having the money 
or riot wariting to spend it on pollution abatement ... 
Therefore it is economic and managerial problen^s that 
are th§ impediments to the alleviation of environmental 
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dosage caused by the slaughterhouse and rendering 
industries rather than the technical problems which 
have already been solved. 

Related food processing waste problems are examined in Chapter 2, 

"The Duck Industry of Long Island", which provides a good overview of the 

relationships between these poultry process wastes and the pollutlonal • 

problems encountered by the nearby shellfish industry. Sepclal emphasis is ' 

directed to the existing legal constraints on the duck industry and on the 

#. problems of their enforcement. The author concludes'-'that I'the local officios 

have not been decisive in pressing for solutions and the law enforceaent 

process has b^^.en bogged down in jurisdictipnal disputes;"- 

Chapter 3, '*The Shipping Industry" introduces the problems of oil 

pollution and the complex international laws and regulations which, attempt 

to bind the shipping indust;ry. Again the conclusion has a familar ^ingi 

Currently developed techniques 'can eliminate up to 
' 95 percent of the water pollution .associated* with " 
th^ transportation of oil by jcjcean. tankers only if 
they are conscientiously adhered to by ships* masters 
^d crews . . . T^e '^overwhelming- evidence thus 
^ indicates that any. sea pollution by oil can he j 
, brought under control, but it -must be eyident that 
any suggestions for pollution abatement are m^isly 
' alternatives to complete- prohibition of discharge, > 
a very probable requirement of 'the future. 

* ■ In 'chapter 4 similar review is provided of the heavy chemical industry 
' ■ \ f . 

with specific-attention to four pollution categories: dissolved inorganic 

^salts, dissolved orgainc chemical wastes, acids and alkalies, and toxic 
materials. ' Managerial, economic, legal and technical factors are examined 
h\ in turn. The conclusion for this industry is not as straightforward but,, 
again, the main Impediment to improvement seem& to be the lack of economic ^ 

- ■ Inceptive. • ■ i 

The s^ory is a similar one in the two chapters which follow: "The Steel 
Industry" and " Pollution in the Nonferrous Metals Industry". The former 
paper provides a useful review of the processes involved in steel making, 
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but It fails to provide a substantive conclusion, calling instead for 

increased awareness on the part of management to existing pollution problems.^ 

' ' the , , ^ 

In "a similar way, the author of the paper on/nonf errous metals industry is 

mainly concerned with the processes involved and focuses most of his concluding 

remarks, on possible economic incentives (tax exemptions, etc.) and on problems 

with' the existing ^permit system. 

Two "power and ^ergy" industry papers follow: "Waste Dl9t)osal Problems, 
of Power Stations" and "Radioactive Waste Management in Industry". The f ormer ^ 
-c'oncentrates on air pollution problems associated" with fossil fuel plants and 
the technology, available for controlling fly ash emission. Only passing » 
mention Is directed to the problems of thermal pollution. Some attention is 
given in the radioactive waste paper to coolant water contamination/ but ^the 
major focus is directed to the problems of siting and containment, with .some 
mention of sea disposal of radioactive waste. 

Ullmann, in the reports summary chapter, provides the following conclusion 

It was the objective of this^^Eipr ^. to consider one 
central question: are the Impediments to effective 
pollution control technical Q,r are they largely 
^managerial and economic? ... In every case, the 
technology exists wJEor alleviating most if not all 
of the -pollution ^ich is caused. . . . The problem 
in dealing with pollution rather appeg^rs to be the 
same ones which oTiserver^ have always noted: that 
of setting stringent standards of cleanliness" and , * 

. . effluent purity and proper law enforcement to see 

that these standards are maintained. 
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\ 4, INDUSTRIAL WASTE PROFILE S , ■ . 

^A^lMior ; U.S. Department of the Interior, Federal W^ter Pollution Cont;rol ^ 
Administration. 

'Publisher :^ Volume III of * The Cost of Clean Water; U.S. Department of the 
interior ,^FWPCA. (10 .volumes; 100 H). each) 1967. 

Point of Viev : "The Industrial Waste Profiles were established to describe 

the source and Quantity of , pollutants produced by eacK of the ten industries 

•8tu4Jed. The prof iXes were designed to provide industry and government with 

\ ^ . ' ' " . 

information on the costs and alternatives Involved in dealing effectively 
^ . • . ' $^ 

with the industrial water pollution problem." 

Level : Semi-technical; descriptive summary plus background data in tables 

I 1 

and graphs; bibliography. 

Summary ; Despite a 1968 publishing date, these ten reports remain one of 
the most comprehensive, single source references available on the dimensions 
of the industrial water pollution problem. Part of the "Natiohal Require- 
ments and Cost Estimate Study" required by the Federal Water Pollution Con- 
trol Act, they provide a wealth of information on the kinds of pollutants 
associated with the various industries, descriptions of the costs and effec- 
tiveness of alternatives, less polluting processing methods, evaluations . 
of^ treatment technology and estimates of ^ the water reuse potential of each 
industry. ^ 

While the EPA has updated much of this information with the publication 
of specific industry studies in its water pollution research series, this 
study remains a classic reference in the literature, , \ 

Profile number one, "Blast Fumaces^and Steel Mills" provides examitia- 
tion of manufacturers of hot metal, pig ircn, silvery pig iron and ferro- 
alloys from iron ore and iron and steel scra^^; convertors of pig iron, 
scrap iron, and scrap steel into steel; companies engaged in hot-rolling 
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steel ^into basic shapes (plates, sheets, tubing, etc.) and merchant blast 
furnaces and by-product or beehive coke ovens. A brief sumaiary section- 
is followed by specific sections on processes and wastes, gross waste quan- 
tities before treatment or other disposal, waste reduction practices,^ and 
wdste reduction or removal costs. A sixty-eight item bibliography is ap- 
pended • ^ 

Profile number two, "Motor Vehicles and Parts" provides a pollution 
profile for the motor vehicle and motor vehicle equipment industry. An 
opening* summary section provides an overview of the magnitude, of the auto- 
iaotive industry's waste problems. Detailed examination is then provided 
bn^ two aspects of the industry: stamping, body assembly, final assembly, 
and parts and accessories. Topics reviewed include processes and wastes 
(description of processes and pollutants) , gross waste quantities before 
treatment or other disposal, waste reduction practices, and waste reduction 
or removal cost information. 

Paper mills (except building) are the subject of profile number three, ^ 
an especially well-illustrated treatment complete with numerous' drawings 
and process flow diagrams. Principal areas of discussion are: the funda- 
mental manufacturing processes and significant water and gaseous wastes 
generated by each operation, process water use and reuse<^aste quantities - , ^ 
and characteristics, waste reduction practices and their effectiveness, ^ 
and waste treatment costs. Some interesting projections are provided on ^ j 
the state of the art which will l)e prevalent in 1977. 

Profile number four deals with t^^tile mill products. Again, a^brief 
summary section provides an overview 'of the study findings, conclusions, 
and limitations. Three specific areas are examined: wool textile weaving 
and finishing; cotton textile finishing; and synthetic textile finishing. 
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For, each area, information is provided on processes and wastes, gross waste 
quantities, waste reduction prtfcess^s, and costs for facilities, processing 
.and .treatment. Individual area bibliographies are provided for each section 
and a general bibliography and gloBsary is appended. 

Petroleum wastes are examined^ in profile number five.^ The focus here 
is on the refining industry (r\ot the production of crude oil or natural gas) 
and the discussion is ^organized under six main headings: fundamental 
processes , water use and reu6e, manufacturing process utilization, waste 
quantities and characteristics, waste reduction practices, and waste tfe^t- 
ment costs • Again, numerous graphs, tables and diagrams are included; in j 
fact, the information in this report is evenly divided between the descrip- 
.tive text and the technical information in • appendices. 

Profile number six, canned and frozen fruits and vegetables, is one / 

' — \ . ' / ^ ' 'I 

of three food processing profiles in the series. The canning and freezing j 

industries are examined separately under fbur main -topics; processes and ^ 

wastes, gross waste quantities, waste reduijtion practices, and cost ihfdrma- 

. ^\ * - : 1 

tion. It is a most readaible summary, again, complete with bibliography and 

extensive background data. * ' 1 

Leathe^ tanning and finishing, profile number seven, is one of the j 

shorter volumes in the series. The same general topic outline is utilized 

here, but a major difference is reflected in the future outlook sections^ 

which predict a continuing decrease in the size of this industry and in ^ 

its impact on the environment. | 

With profile number eight, meat products, the study turns to an'examina 

I 

tion of two large industries: meat packing and poultry processing. These 
a^e dealt with separately under the standard headings: fundamental industry 
processes, gross pollution quantitiea and pollution reduction schemes and 
costs. 
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The last food processing volume in the series Is ^prof He number nine, 
dairies^ in which five Industry subdivisions are examined;^ creamery butter, 
cheese (natural and processed) , condensed and evaporated milk. Ice cream 
and frozen desserts, and fluid milk. While the same^ topic outline Is employed 
here, the text discussllSn Is unusually sparse and the reader is asked to spend . 

^ 

most of his time Interpreting various tables and graphs* That makes this a 

\ 

good data reference but a less rewarding volume than most of the others in 
therms- of a good, overall descriptive sximmary of the Industry problems. 

Finally, profile number ten provides an examination of plastics materials 
and resins.i Again, this is a fairly technical treatment 'which* relies heavily 
on tables, flow diagrams and financial cost analyses. It is a very stralght- 
forward report with a brief summary section followed by nine specific materials 
chapters: celluloslcs, vinyl resins^ polystyrene resins and copolymers,^ 
polyoleflns, acrylics, alkyl and polyester resins, urea and melamlne resins, 
phenonolic resins, and miscellaneous resins. There is no bibliography in- 
cluded here and it is unlikely, that this volume will appeal to the general 
reader. 



ERIC 



127 



It. MftJOR INDOSTRIftL USES OF ,WftTER ' ' 



A* . Water for Power and Energy 



^n., ' — ' 



1. Thental Pollution; ' Status, of the Art 5"^-^ - 
^^^^uU^s; Frank, L. Parker, Peter A. Krenbel, Dept. of Ehviroranental and 
^i^Jer Ftesouixjes Engineering, Vanderbilt University. 

Publisher : National Center for Research and Training in the Hydrologic and , 
'HydrauUc Aspec±s of Water Pollxition Control (432 pp., $6.00) U.S.E. PiA. 
(FBr216 716) becerrber, 1969. . . 

Point of View: A sxarvey of researdi on thermal pollution. Olie treatinent 
is satisfactorily objective.' 
- Level : Fox: the specialist, but sane ch^rtzers will be useful and readable 
for the non-specialist. 

; Sarinary: Ihis is a state-of-the-^^lrt report on themal pbllutiai. n>e major 
atphasis is on the central electicity generating plant. Tlie report consists 
of twelve chapters and an appendix, vMle all the chapters are fairly 
tedinickl and assure seme familiarity with the terminology of water heating 
and. its effects, the chapters themselves vary greatly in their level. 

The first five chapters serve as an introduction to thermal pollution, 
i\bs causes and effects. In Chapter 1, the present "and projected cooling 
wciter requirements from central plants are discussed and this is st^plemented 
byyiscussions of alternatives to central power station generation and 
alt^mati\^ methods of heat dissipation. Ch^>ter 2 siitmarizes brief ly the 
^Ti^sical, biological and chemical effects of. h6at and water. Ch^ter 3 
reviews the effects of tatperature in aquatic organisms'. In Chapter 4 the 
effects of thermal discharges in water qualil^^and in its ability to 
assimilate waste is treated v*iile Chc^Jter 5 briefly reviews the various ' 
beneficial effects of warming. • » . ^ 

The neJct three chapters are very technical and of ijiterest only 
ERs^Che water engineer. They deal with prediction of heat dissipation, the 
-™" ' . i 



mechanisms of heated water discharges aiid with mathenatical nodeling^of 
heated discharges. 

Oiapters 9, 10, 11 r and 12 are again accessible axid of interest 
to, the noi>-specialiit and deal with cooling techniques. Chc5)ter 9 briefly 
surveys cooling ponds and stiraight throvgh cooling. In Chapter 10, .the 
authors describe the different types of oooling tcwers, and their envion- 
mental difficulties are reviewed in Chapter 11. The last chapter conpares 
the oooling methods as to climatic requirements, c^)eration and costs. The 
a^jpendix presents the results of a study of temperature effects in salroon. 
Each chapter enqb with a brief presentation of research needs ^and a biblio- 
graphy. ' 

This report is mDst useful for its conpleteness; the whole steam 
electric thermal pollution problem is surveyed, it is now somewhat dated^ 
but no similar recait stu^ is av;^lable and this one remains a desirable 
^)ackground document 

2. flCID MINE,DRRINA(S IN APPMAQgA 
Author ; Appalachian Regional Camdssion and Conitdttee on Water Quality 
Management-panel on Mine Drainage Pollution Control of the National Research 
Council-National Academy of Sciences-National Acadeny of Engineering. 
Publisher ; U. S. Government Printing Office, House Document #91-180 r 91st 
Congress, 1st Session, 1969. 

I^vel; Vplun^ 1 of tMs 3-volume series is semi-technical in its presentation, 
vdiile the second and third volumes present specific aspects" of the overall 
topic in much, greater detail. 

Point-of-View ; Description of problems and appropriate control measures. 

129 ' , 
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Sutmary : This^^^st^udy of acid mine drainage in Appalachia was carried out in 
accordance vdth the provisions of the Appalachian Regional Developnent Act of 
i967. It is reported in three volumes. Volume 1, Acid Mine Drainage in 
Ap paladiia y is the siitinary report, while the other two volumes present 
Appendices, Voliire 2 certains Appendix Engineering EconGcnic Study of 
Mine Drainage Control Techniques , and Aj^)endi>c C, The Incidence and Formaiictti 
- of -Mi ne Drainage Pollution in Appalachian Volune 3 contains: Appendix D, 

^ ' ^ 'V • ' , : 

The Impacts of Mine Drainage Pollution on Locatioh Decisions of Manvifacturing 
Industry in Appal'achia; Appendix E, Mine Drainage Pollution and Recreatibn in 
Appalachia n and J^ppendix The Biological and Ecological Effects of Acid, 
Mine. Drainage, Appendix A, The Impact of Mine Drainage Pollution on Industrial 
Water Users in Aipalachia is in Volume 1. 

^While the ^^endices will provide valxjable detailed dat:a for anyone 
-jnaking a thoroiigh ansdysis of the affects of acid mine drainage in the 
Appalachian region, thfe summary of Volume 1 will probably be sufficient for 
'anyone who is concerned with this topic as a part of a larger problen, 

r 

such as water pollution or energy production. 

Volxiie 1 itself opens with a 13-page sumnfiary, "Findings and 
OonclusiaiSf" and then devotes 10 to 20 pages .each to the topics: 

1) Sources- and Occurrence of Mine Drainage. ^ 

2) Acid Mine Drainage Abatement and Contix)l Techniques. 

3) Inpact of Mine Drainage Pollution on Industrial Users ax>d 

Utilities. - ^ . ' . 

' 4) Mine Drainage Iiipacts on Navigation and Public Facilities. 
5) Inpact of Mine Drainage on Recreation and Stream Ecology. 
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6) Program Considerations. 
' These six chapter| provide useful information on what acid mine 
drainage is, where it ogtes fron, what it does and what can be done about it. 
While sons of the information is quite general, there are -a host of specific 
instances, and case studies provided. Of particular interest are the 
estimates' of the econcmic costs M mine pollution to various activities,' and 
of the costs and savings of variouk control programs. 

The study is an excellent source of quantitative data dn all 

i 

aspects of acid mine drainage in Ap^achia and includes nany tables and 
illustrations ^including ' detailed' maps" of the affected regions in^ 

AppalachiA. ■ •' . < 

Although it now must be considered soney^iat out of date, the 
stucfy provides both baseline data and iitportant background reading in the 
area of water pollution fron coal mining. It is written at a level which 
makes it understandable to scierece teachers and. to studenfewho have seme 
background in the sciences. 

3. POWER GENERATIOJ AND ENVIKXJMEN^ OffiNCE, 
Author : Edited by David A. Berkcwitz and Arthur M. Squires. 
Publ^iher ; The MET Press, Cambridge, tfessachusetts (440 pp.; $16.95 ) 1971. 
Syroposium of the Catmittee on Enviromrental , Alteration;, American Association 
for the Advanconent of Science. 
Point of View ; 

"Man's deisre for power must be ^reconciled with the needs of the 
environment. This book presents the. many and varied relationships 
between power generation and environmental change and provides 
a basis for und^standing the consequences of increased power 
generation capacity." 

Level ; The level varie^^ frctn chapter to chapter, but the book is generally 

understandable by anyone with a scientific vocabulary equivalent to the 

college level introductory scieiice courses. 
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Stmnary: TJiis^book is the ou^grj?^ of a ^yitposium of the same name held 
at the Annual Meeting of the ARAS in Boston on December 28, 1969. The book is 
a cxmsiderable e35)ansian of the symposium presentation, including both 
♦oqjancted remarks fron the symposium participants at)d additic^ial chapters. 

Even' though this is really one of the basic ref eroices on the broad 
siibject of energy ^and the envirmnent, arid not specifically a water pollution 
reference, Power Generation and Er^vironmental Change is included in this 
bibliography because of the excellence of its chapters in thermal pollution 
of rivers and lakes. The book is divi^ into, five parts: I., "Power, Man 
and ih\njconment" ; II. , '^luclear Power and Ba^onucleides in the Environment"; 
• III/, "Hydroelectric Power"; IV, "Fossil Fuel Power"; V., "Vfeste Heat"« 

Water pollution is briefly dealt with in the discussion of nuclear 
pow^ (Part 11) and the problem of acid mine drainage and its control are 
described in.Oiapter 18,. "Environmental, Aspects of CSoal Mining/" (Part IV) . 
- Ohe important contributions to the understanding of vater quality problQOiis 
are/ however, in Partiij and Part V. 

The two chapters of Part III, "Ecological Effects of Hydroelectric 
Dams, "Karl F. Lagler, and "Pumped Storage Hydroelectric Projects" , David A. 
Berkowitz, sximarize the full range of effects, but effects on water quality " 
and aquatic life are, of course^ the most iitprotant of these. Effects on 
general water and evaporation are also disucssed briefly. 

" The itost'iJiprotant ch^ters, for those^ interested in water 
quality change, are those in Part V. In Chapter 19, "Environmental Quality 
ax)d the Economics of Cooling", S. Fred Singer briefly somarizes the sources 

of thermal pollutiai and lists soi^ of the nore in^jortant effects of 
heat pn water quality., This chapter also includes useful data on the 
costs of alternative cooling techniques. 
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Th^ nost useful chapter overall is "Inpact of Waste Heat on , 
Aquatic feoolc^," in which Clarence A. Carlson, Jr. , suinnarizes the effect 
of temperature on various categories of plant life. The remainiJKf chapters 
of Part III, Chapter 21, "Thennal Effects— a PotenUal Prcblan in Perspective," 
by Walter G. Belter, .Chapter 22, "Ccrments on the Use and Abuse^of Energy 
, in the American Eoonony", by Rcbert T. Jaske, and Chapter 23, "Alternative 
Technologies for pishcarging Waste Heat" by William H. Steigelmann, have 
less relevance to water pollutions^ Tliere are interesting facts to be gleaiied 
from them, nevertheless. In Chapter 21, Belter presents data on the grcwth 
of electric generating capacity, fossil and nuclear, and the costs of 
various cooling technologies. Chapter 22 deals with overall eneapgy^odnsiirption 
grcwth. 

Chapter 23 returns again to the relations between waste heat and 
water and presents a useful oanparison of the thennal pollution frcm nuclear 
and fossil-fueled plants. It also inclvdes a good, terse presentation of 
con|>arative data on all of the important cooling technologies including 
land use, water requiranents and cost per Iw. This chapter presents a Brief 
listing of the beneficial potential of heated water. 

Power Generation and Environmental Change is a book that is 
likely to be on the back shelf of anyone who is interested in that broad 
topic. It will also be useful to the water specialist for its discussion of 
the uses of water for cooling power plants. 
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, R. Production ;of Paper antf^Allled Products \ j 

1. STATE-OF-THE-ART REVIEW OF PULP AND PAPER VfASTE TREATMENT ^ 
Author ; Drv Harry Gehm, WAPORA, Inc., 6900 Wisconsin Ave. , N.W. , Washington, 
b. C. 20015. 

Publisher; Environmentfal Protection Technology Series, Office of Research 
and Monitoring, U.S. Environmental Protection Agenqy, Washington, D. 0. 
. (EPA-^R2-73-184) April 1973 (253 pp.; $2.. 85). 
/ Point of Viev t "This report sets forth the state -of the art in the treatment 
of pulp and paper mill waste water as it stands in 1971. In order to lay a 
'background for the sectfons on treatment, a review of both, the general 
economic position of the industry as a whole and the major production processes 
la included." 

Level : Semi-technical; numerous tables, graphs and diagrams: extensive 
documentation. 

Summary: This report is one in a series of Environmental protection Technology 
publications designed to "describe research performed to develop and demonstrate 
Instrumentation, equipment and methodology to repair or prevent environmental 
degradation from point and non-point sources of pollution". Beyond the state-' 
of-the-art information denoted In the title,. the report prpvides a review of 
the water quality problems associated with pulp and paper industries, performanc 
data on various treatment processes and systems, and a summary of the tech^l|ues 
used to monitor the discharge of wastes. 

In short this is a very comprehensive document and contains materials of 
interest to both tjie general reader and to the professional. 

Section one is introduced by a brief "Recommendation and Conclusions" 
section which addresses six areas: receiving waters^ analyses, clarification, 
color, BOD ReduCjtion, and Treatment and Disposal of Residues. As an overall 
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conclusion*, the author notes- the inadequacy of present practices '"in residue 

' ♦ * , 

* handling and disposal and recommends that, "it appe^s of major importance 

that all current (residue) studies be tabulated and evaluated as to their 
adequacy of approach to the overall problem so that the desir nbility 
specific areas of research, both basic and applied, can be established." 

Much of the. data reported in the chapters which follow was provided by 
~ state pollution control regulatory agencies and the EPA. (For an interesting 
examination of the problem of establishing a federal data bank iij this are^ 
' see "The Establishment, of A National Industrial Wastes Inventory" Hearing 
before a Subcommittee of the Committee on Operations, House of Representatives, 
91st congress, 2nd Session, September 17, 1970 (Washingt6n: USGPO)Y 4. G74/ 
" 7:W28). ^Gehm begins with an examination of the "Productivity and Economics 
of the Industry" and provides a good selection of production data, facilities . 
capacity, per capita consumption, employment, profits, and the economics of 
recycling. This is followed by an examination of the "Water Qualify Problems 
of the Industry", a ten page discussion which includes discussion of the indus-? 
try's use and re-use of water, problems of suspended organic, matter, fiber 
leaching, effects on aquatic biology, heavy inetals, and sewer losses of 
inorganic chemicals. All of these first four chapters are extremely informative^, 
- readable, and suitable for the reader with little or no background in this^ 
area. 

The more technical material comprises the. remaining chapters, although 
sections of these are quite straightforward and should be intelligable to 
.._the interested reader. Separate chapters are addressed to the processes 
employed for efficient management and treatmenb, advanced waste treatment, 
water reuse and reclamation, sludge handling, treatment and disposal, treat- 
ment in public facilities] and the origin of specific mill effluents'^S' 
results obtained by treatment. In this latter chapter, Gehm examines a 
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variety of pulp and paper manufacturing processes and pi:ovides an excellent 
•suimary of what goes in the mill and how specific products ^are produced. 
' Finally, Gehm examines the cost of treatment, and the effectiveness both, 
of effluent testing procedures and of actual monitoring techniques. 

\ Additional background data is provided in a series of nine appendices, 

isa extremely useful bibliography, listing several hundred references, 

' ! ' 

is included. . ' ^ , . ^ 

2. PAPER PRO FITS; POLLUI'ION Itif THE PULP AND PAPER INDUSTRY 
Author : Leslie Allan, Eileen Kohl Kaufman, Joanna Underwood, et.al . 
The Council on Economic Priorities (CEP) , New York, New Yjorkv;^ 
^Publisher : The MIT Press, Cambridge, Massachusetts (504 pp. ^'^20.00) 1972. 
Point. of .View ; "As clearly revealed in this study, in practice the environ- 
mental impact of a chemical pulping plant simply reflects the effort made 
to recover the added chemicals (and the organic wastes from the wood itself) 
from the mill waste. And what determines this effort is the willingness of 

the operator to meet the costs of chemical recovery. There are, in effect, 

barriers 

ho natural or technological / to essentially complete control of 
pollution from such pulping plants.** 

Level ; Non-technical: numerous tables; some illustrations; well documented. 
Sunmiary ; This is CEP^s first in-depth study in the environmental area and 
it reports the result of^an eight month study into "the practices of the 
24 largest pulp and paper makers, the pollution problems they face, and the 
pollution control steps they have taken." It is a fascinating report, • 
written in a very readable style that combines informative discussion and 
careful idocumentation. 

Part I, "Papermaking and Pollution*', consists of five chapters which 
deal in several pag« each with "The Pollutants of Pulpinq" (air pollution. 
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watkr pollution, and industry efforts), "The Pulping Processes" (groundwood, 
'chemical, neutral sulfite, acid sulfite, and Kraft pulping), the State of 
the Art (effluent controls and treatment), "Pollution Control and the Law" 
and,' finally, "The Study: Background and Major Results". This latter 
, chapter serves to introduce' Part II of the study, "The Twenty-Four Pulp 
^ and Ppaer Companies" in which individual profiles are provided on eacW producer. ' 
While these vary In length froto company to company, they average about 
' fifteen pages each and provide information on the companies products, finance, 
production figures, pollution record (by mill) and a pollution overview 
which summarizes the'companys efforts to meet the legal^social and environmental 
restrictions placed on its operation, 

A series of five appendices is included: Federal Criteria from the 
i "Green Book",' The Marlin-Bragdon Report, A Follow-ijp Study (done in Dec. 1971), 
Indfeof Consumer Brands, and U.S. Dea^tment of the In terior Proceedings . on 
Pollution of Inters t;ate Waters. Finally,' an eight page bibliography of boosts, 

aagazine^nd^ade journal ar tittles, reports and government documents is 

this is ' * I t.4 t. 

included. All in all,/a very interesting and informative account which 

takes a very different cut through this environmental problem than do most 

^ of the reports 'currently available. : 
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H. "MAJOR INDUSTRIAL USES OFW^OTR , ' - 

C. Steel, Chemical and Petroleum Industries - - , 

1. E NVIRONMENTAL STEEL \ - ' . 

Author ; vJames Spenser Cannon, Council on Economic Priorlt^ies 
Publisher ; The Council on Economic Priorities, Washington'^ DrC. (5^3 pp.; 
$3.00) 1973. " 

Point of View ; This is one in a series of reports on various industries done 
by the Council on Economic Priorities (CEP) , /'a nonrprof it organization 
•dedicated to analyzing and performance of U.S. corporations in areas including 
preservation of- the environment, employment of minorities and women, political 
influence, production for a peace time economy, and consinaer practices." 
Level ; Non-technical; illustrated; numerous graphs, diagrams and tables; 

* * 

well documented. 

Summary : Subtitled, "Pollution, in the Iron and Steel Industry", this is .an 

excellent summation of the kinds of environmental problems associated with- the 

making of steel and- the degree to which tit^se problems Impact on our well-being 

as a nation. It is an Impressive report, the retiult of lengthy and detailed 

investigation and analysis, and it is a readable one, written in the kind of 

concise, narrative style which should appeal to a wide audience. 

The fftst half of the reprot text (172 pages) provides an overview of 

the pollution problems in the steel Industry and an explication of the 

desigiJ, ma ods and findings of thislparticular study. Some extremely interesting 

and provoking data is presented in the first chapter, enough to more than v^et 

the ■ ^ 

the readers appetite for/more detailed findings which follow. These are all 

carefully documented and explained in terms of the Impact of various pollutants, 

in, terms both of dollars and damage to health and welfare. ^ Those unfamiliar 

with the steel industry will be especially appreciative of the third chapter , 
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which .provides a very readable, and informative explanation of the steel 
iiakliig process.- This is followed by two fairly lengthy chapters, one ^ 
dealing with air pollution from steelmaking and the other with the 
industry's water pollution problems, especially those associated with 
arsenic and zinc discharges. Sources and effects of the various pollutants 
are explained, with separate sections addressed to oxygen consuming wastes. : 
chemical oxygen demand, temperature. pH^ and the toxic effects of specific- 
materials: ammonia, cyanide, flouride. oil. phenol, sulfate and chloride.' 
iroh>^nd heavy metals (i.e.. arsenic, cadmium, chromium, lead and zinc) . 
This is followed by a section on water pollution control systems, in which 
the authors briefly review primary, secdndiry and tertiary treatment tech- 
nlques and provide some" coments on the special problems of thermal pollution 
sludge disposal, and the potential for recycling industrial wastewater. ~ 
Recycling is a theme which is picked up agiin in Chapter 6, "Steel: The 
Recyclable Material", in which the authors argue strongly for a reduction in 
the production of new steel. The economics of this and related Issues are 
explored in the next chapter. "Economic Impact of Pollution Abatement". 
While this is mostly presented in terms of tables and citing of various 
figures and statistics, the authors provide Impressive and quotable narrative 
summaries' to assist the non-economist: 

I£ the top seven steel producers were to pass the 
full cost of pollution control on to their customers 
in the form of higher prices, the average annual 
price increase per ton of steel necessary for the 
companies to come into compliance between 1972 and 
1976 would vary from 1.0%. to 1,2% a year. The 
latter Increase, if it were again passed^ir^ctly 
on to tiie consumer, would cause an annual xpr'ix^ | 
Increase of less than $5.00 in the c<jst of an J 
automobile containing- two tons of steel. / 

Detailed statistical back-up for this and other con^^^l^ns presented in 

the body of the report is provided in the last chaptl^r in part I: "Methods: 

Sources, Cooperation, and Criteria for Evaluations". 
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Part II of the study concludes the text na^ative with individual close-ups 
on the seven largest tl.sl steel manufactures:^ Arm^So^^ethlehemj Inland, 



/ 

i / 



Jones and Laughlin, National, Republic, and United States Steel; A profile 

of each is provided, including a summary of theJcr annual production, the adequacy 

/ /' ^ ^ N . 

of their pollution ^ntrols, special ^problems with their respective local 

environments, and the legal status, of their various plants. Full documenta- 

/ / (' - 

tion accompanies/ each chapter, finally, a brief glossary is p'rovided, along 

/ ^ ' ' f 

with three appisndices: "Economic Impact - CEQ Estimated AjLr and Water 

Pollution Abatement Costs"; "Economic Impact - the CEP Model"; and "The CEP 

Questionnaire". There is simply nothing in print to compare with the 

comprehensive review provided by this report, and it is especially valuable 

to have it all presented in such a readable format. | 

' 2. THE CHARACTERISTICS AND POLLUTIONAL PROBLEMS ASSOCIATED^ 
WITH PETROCHEMICAL WASTE 
Author : Prepared by Engineering-Science, Inc./ Texas, Dr. Ernest F, (Jloyna, 
Consultant and Dr. Davis L. Ford, Manager. 

Publisher : U.S. Department of the Interior, Federal Water Pollution Control 
Administration, Water Pollution Control Research Series (98 ppO February 1970 
(PB 192 310) . ' ^ . ' 

Point of View : "The Water Pollution Control Research Reports describe the 
■results and progress in the control and abatement of pollution of our Nation's 
waters. They provide a central source of information on the research, develop- 
ment, and demonstration activities of the Federal Water Pollution Control 
Administration, Department of the Interior, through in-house research and 
grants and contracts with Federal, State and local agencies, research institu- 
tion, and industrial organizations." 

Level: Technical; numerous tables and figures; bibliography. 
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Sumnary t Like most of the reports in this series, this is a brief, data 
-Isdssy oyesKiew- which provides a useful sumary for the non-specialist and 
a valuable introduction for the professional who anticipates p rsuing a 
-detailed study of the problem. 
■ • A very straightforward statement of research needs introduces the 
report. Growth projections for the industry kre provided and recommanda- 
tions are made as to ,the potential o£ such pollution abatement technologies 
as. increased water reuse and particular emphasis is placed on the need." 
to\ standardize the technique of wastewater analysis. Most Importantly, ' 
however, the authors note that: 

For optimum wastewater management ^in the petro- 
' chemical industry, it is necessary to develop the 
wast^ater trfiatment as an integral process, of the 
overAil plant. This necessitates the development of 
increased product and feedstock recovery., improved 
housekeeping, separation of noncont;amina ted wastes 
from yas^e streams, arid separating concentrated 
non8oiubieN>r-otherwise solid fractions near .each 
source; * , 

It is noted also that the use of this wastewater treatment could be 
reduced considerably by in-plant reuse of product waste streams and waste- 
water in general. 

The seven chapters vfhich follow provide the data and observations to 
support the study recommendations. A brief description of the industry is 
provided with particular attention to water use and projection, principal 
products and intermediates, petroleum raw materials, and projected growth 
of the petrochemical industry. This is followed by a survey of peffochemical 
wa.8tes and a review of the pollutional effects associated with them. Several 
aspects of waste treatment and control are then discussed in terms of internal 
imBTovements, physical, chenical and biological treatment processes and "other 
methods of disposal" (dilution, joint industrial municipal treatment, etc.). 
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Finally, the economic aspects of pollution control in the petrochemical 
industry are reviewed. The authors conclude: 

It is possible for industry to experience direct 
economic return through water reuse and product 
recovery.. In many instances, contaminants can be 
removed' less expensively in the plant than at the 
treatment facility. These and other factors merit 
" ■ engineering and economic review, the implementation 
' of which may produce a monetary return to industry. 

A useful one limdred and twenty item bibliography is appended. 



II. bftJOR INDUSTRIAL USES OP WKTER 

D. Agriculture ^ 

1. AGRICULTURAL WASTE mSMSm/U!, PRCmB^S , PROCESSES AND AP PBOaCHES 
■ author ; Raynond C. Loehr, Dept. of Agricultural Engineering, Cornell Universily. 
Publisher; Acadanic Press, New York (576 pp.-, $39.50) 1974. 
Point of View ; This book attenpts to place the agricultural waste prdblan 
in reasonable perspective, to illustrate engineering and scientific fundamaitals 
that can be applied to the roanagarent of these wastes, to ill\astrate the 
role of the land in waste management, and to discuss guidelines for the 
develc^ment of possible waste management systats. 

Level; Introductory engineering text; nusnerous gr^)hs, tables and illustrations; 
expensive chapter references. 

Svnroary; Loehr himself provides a good description of his book in the preface; 

This book presents a siatmary of the processes and approaches 
applicable to the solution of agricultural waste management problems. 
In the context of , this book, agriailtural wastes are defined^as 
the excesses kid 'iresiLdues f ran the growing and first processing of 
raw agricultural products,, i.e. , fruits, vegetables, meat, 
poultry, fish, and dairy products. litpUcations and possible 
management systens for cxop production are also discussed. Tte 
book is intentied as a bridge between theory- and .practice as well 
as between the many disciplines that are involved in .agricultural 
waste management. 

Elrphasis is placed on those processes that ^^jSar/most 
adaptable to the treatment, disposal, and- managonent -of 
' agricultural waste^.»; Fundamental concepts are followed by details 
descrilDing the^use of processes and mariagement c^jproaches. - 
Examples in which the processes or approaches were used with 
agricultural wastes are incliiied to illustrate the fundamentals 
as well as the dsign and c^jeratioial facets. The references 
cited are not intended to be exhaustive. They were chosen because 
' their data either illustrated the scientific or design fundamentals 

of a process or illustrated the aj^Ucation of specific processes 
to agricultural wastes. ^ 
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. iTr Part I, "The Problen," Loehr provides examiniition of cupieit 
restraints, (legal and social) , changijig practices in agriculture, the 
environmental iirpact of agricultural activities, and the characteristics 
of agricultural vastes. 

Part II, "Fundamentals and Processes," ocrnprises the bulk of the 
book and contains seven ch^ters: Biological Processes, Ponds and Lagoons, 
Sexobic Treatment, Anaerobic Treatinent, Utilization of Agricultural Wastes, 
Laha DispDsal of Wastes, Nitrogen Control, and Physical and Chanical Treatment. 

jnhe fina l section, "Management i^roaches," consists, of one ' 

chmter on the various afepects of managment: goverxment action, decision 
making, joint industrial-^nunicipal cooperation, animal wastes," food 
processing wastes, cropping patterns and soil management, and education 
and research. ' 

Each of th^ chapters is acocnpanied by an extensive list of 
references and an appendix, "Characteristics of Agricultural Wastes," provides 
background data on the jiiysical and chemical properties of the various 
waste products. All in all, this is a very ootprehaisive and detailed 
.treatment of agricultural waste management and it shoiil& provide the non- 
specialist with an excellent, informed introduction to a very iiiportant 
aspect of .the industrial water pollution problem. 
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II. mJOk INKJSTRIRL USES OF WATER 
D. Agriculture , Cont'd 

2. EOLLUriON IMPLICATIONS OP ANIMAL WASTES-A POFS^ARD ORIENTED 

REVIEW. 

Author ; Dr. Raymond C. Loehr 

Publisher ; Prepared for the Office of Research and Monitoring, U.S; 
Envirormental Protection Agency, Water Pollution Control Research Series 
(E.P.I. 16 ; 13040-07/68) ,• Reprinted June 1973 (148 pp.; $6.00) 1973. 
Point of View ; "A state-of-the-art of literature on animal wast^* research 
- and an overview of the problem associated with environmental vitiation 
resulting fron confinanent of all types of animals. This, report is the 
initial review of the problan as it existed in 1968. Researdi recccnmendations 
and inanagatent practices current to its time are included in tii-^s <tocument.« 

V 

Level ; Semi-technical; numerous tables and graphs; bibliograpl^. 
Svranary ; Originally published in 1968, this report has met with such 
enthusiastic acceptance 'that it was reprinted in 1973 and retains a standard 
reference on the topic of andinal waste managanent. As is noted in the preface: 

' Pollution Imp lications of Animal Wa- ^tf^k-A Forward Oriented Review^ 
will continue in use as the coinon basis for research^ aevelopnent, 

\and demonstration of /solutions to environmental problems relating 
to animal waste mana'gansnt until such a time as the statero^the- 

' art is sufficiently developed to warrant reevaluatmg^^and \updating 

■ " the total aE5)roach to the solution of these problesns." \ 

Parts 1 and 2, a set of surmary recommendations and rationale for 
the study, introduce the report. The Chapters which follow suittnarize the 
current body of knowledge,^ indicate major problem areas, suggest feasible 
research and development applicable to the solution of the problan, and 
identify legislative, educational and tedmical areas needing further 
anphasis. Part 3, "Trends in Animal Production," deals with patterns of 
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'meat odnsutption, livestock inventory, and production units. Part 4, ^ 
' -Manm^' Production," provides a gener\^3verview along with specific-sections 
adctessed-to the effect of ration, physkl and chanical characterisac, 
pcpoUtion equiv^ents, and the tnagnitude^f the problan. Part 5, >Pollution . 
Hazards," looks specifically at the prdblensY organic and ii>organic, 
pollution .and health effects. Part 6, "Waste T^tinent and Disposal," 
. " includes information on anaerobic and aerobic -digestion, anaerobic lagoons, 
anaerobic-aerobic systatis, land disposal, iiK:ineration and drying, 
miscellaneous processes and European practice. 

Part 7, "Cost," looks at animal production costs and profits, 
aniinal waste treatn^t cost, treatirant process cost carparispn, and evaluation 
. of compared processes. Part 8, "legal," looks at Fede^, State and local 
law and briefly reviews the river pollution 1^ in Great Britain whidx have 
led to better regulatory control than those which exist in the U.S. Section . 
9, "Sumnary and ReccstmerKaations , " concludes: 

The public must underst^ that waste dispc^al, jj^^^J?^^^ 
Sin/animals, is wortft whatever it costs "^^^f^^^^. ■ 
of sUd administration and engineering. ^L^^^^f 1?^°'' 
the price that must be pai^ for our high standard of liv^.^ 

The text is well illustrated throughout with useful diag^^ / 
and tables and an extensive pre-1968 bibliography is appended. J 

3. AGRICULTURAL PRACTICES MD WATER QUALITY 
Author ; Ted L. Willrich and George E. Smith. 

Polisher : The Iowa State University Press, Ames, Iowa (415 pp.; $8.50) 1970. 
Point of View: "The materials contained in this volume should be both 
informative and useful. It was assanbled ty knowledgeable scientists, 
- representing many disciplines, to identify the role of agriculture in clean 
water; nirTl^ieally. to present and evaluate the existing body of 
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facts as they identify agriculture's cxmtribution to polluted vater and 
reveal alternative solutions to provide clean water. " 
Level ; Semi- technical; nxsnerous graphs, tabl^, and diagrams; chapter references. 
Sunnary; In 1964, passage of the Water Resources Research 2^ct provided for 
the investigation of water, problens through organizations at the land-grant 
universities. This volune grew out of a 1968 discussion, "Pollution of 
\iater by Agriculture, 'V held at a regional meeting of the organization 
directors and research workers fron state universities in the Midwest. 
It was decided that the topic woxild be of increasing interest and that 
input was needed fron a variety of disciplines in order to gain a broad- 
based' perspective on the problem. A regional conference was planned and held 
at the Iowa State University, and this book reports those proceedings. 
Major topics were isolated for discussion and four or five papers were 
contributed under each. The topiqs are: 

1) Sediinent as a Water Pollutant. 

2) Plant Nutrients as Water Pollutants. 

3) Pesticides as Water Pollutants. 

r 

4) Aniiral Wastes as Water Pollu^ts. 

5) Agricultural Production Inplications. 
6. Agikculture's ihvolvarent in Polluted aM Clean Water. 
The volume is introduced by a very informative and readable review 

paper: "Issues in Food Production and Clean Water. " One of the major aims 
of these proceedings is to provide "fundamentals and established research 
facts... at a level thdt could be understood by representatives from other 
disciplines." For the nost part, the authors have succeeded in meeting 
those criteria and the non-specialist should find this a useful and 
informative treatment of the water pollution problems associated with agri 
cultural act-Avities. 
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II. MRJOR INDOSTRIfiL USES OF WRIER 
E. Other Industries 

1. STATE OF THE ART OF T^TILE WAS TE TREATME NT 

' Author ; A study conducted' for the EPA Water Quality Office by the Depart- 
ment .of Textiles, Clemson, University, Cletason, South Carolina 
Publisher ; Water Pollution Control Research Series, Water Quality Office, 
Environmental Protection Agency, (348 ppf;. $2.50)^1971- 
Point of View ; This is the report of a study of waste treatment methods 

. and practice -n the textile industry', "designed to give the reader an 
insight into the problems facing the textile industry, solutions presently 
available, and references for further reading". 

,Level;- The data presentation in charts, graphs and tables is complete 
and technical. The text Is descriptive and accessible to the non specialist 
scientist or. engineer. 

Summary ; This report gives a concise and well organized review of textile 
water pollution problems and control practices. ., The narrative part of 
the report occupies only a third of the total pages; the other two thirds 
are given over to Appendices. 

As is common for EPA reports, the first section is an eight page summary 
of the conclusions and recommendations which is largely given over to brief 
suggestions of areas of needed research. \ 

The body of the report begins with an Tntrortiictlon. in which the 
important general processes in textile production (sizing, scouring, 
merariging, bleaching, stc.) are briefly described and changes over the 
years noted. This is followed by four chapters; The Characterization of 
Textile Effluents, Review of Waste Treatment -Techniques, Treatmervt-of 
Textile Effluents, and Cost of Treatment Processes. 

The chapters are short, 15-25 pages in length, and each concludes with 
a short summary. The chapter on textile effluents briefly describes the 
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-steps, m textile processing as well as the contribut'lons to the waspe 
stream'of each step. The chapter on waste treatment similarity provides 
a brief review of waote X7ater treatment- processes while the following . 
chapter describes the specialized problems and olutions of textile waste. 
The last chapter examines the costs of these various procedures. 

The body- of^the report is written in a terse and not very int^J^esting 
style. It will be read with most profit by 'those who already know somer 
thing- about water treatment and need a quantitative introduction to the \ 
problems that textile wastes add. 

The appendices which comprise the remaining two thirds/are a pot 
pouri of information. The" first reviews state and federal legislation. 
The second. Appendix B. is a^voluminous annotated bibliography of 70 pages, 
white C lists the agencies etc.^ contributing to the study and D reports 
sVe data from measurements made in streams and rivers above and below 
soii\e (unidentified) plants. . 

, Generally the report will best serve as an outline of textile waste 
problems.''' It is not written for popular consumption and will be of^most 
use to the teacher who wants to produce material to fi.t Into a broader 
presentation or to the water treatment specialist who will benefit from the 
thorough presentation of data. \ 

2. PROCEEPINGS. SECOND NATIONAL SYMPOSIUM ON FOO D PROCESSING WASTES 
Author : Symposium cosponsored^by Pacific Northwest Laboratory, EPA, and 
National Cahners Association. 

Publisher ; EPA Water Research Control Research Series, EPl. 16:12060-03/71 
(USGPa stock // 5501-0167; 66App; $A.50) 1971.^ ' 

Point of View ; This is the report of one in a planned series of conferences 
to discuss current research on treatment of food processing wastes. New 
waste treatment research is reported on, along with a discussion of air 

pollution and'^ solid waste prograrasl . 149 



Level : Technical; varies from paper to paper, but generally some previous 
familiarity with the topic under discussion is assigned. Numerous tables, 
graphs, att^d, illustrations. 
Summary : The food processing indusury is so large and varied that it is 
•difficult to find a single reference which will introduce a reader to the 
field in general. This yearly symposia, however, cosponsored ^by the Federal 
government and industry associations, provide a kind of state of thG^ review 
of a wide range of food processing waste pi^oblems. 

: The 1971 conference report, for example, provides an overview paper 
on the environmental quality concerns of the food processing industry. 
Various concerns of the industry are isolated for discussion, with a focus 
,on the industry-government interface. This Is followed by a brief explana- 
tion of the EPA* 8 Industrial Pollution Control Program and of the implica- 
tioti^ for the industry contained in .the Clean Air Amendnients of 1970 and 
various government solid waste management initiatives. Individual papers 
are then i^ncluded, each addressed to the problems of a specific aspect of 
the industry: * shellfish, cannery wastes, frozen fruit and vegetables, 
potato starch, corn and pea processing, citrus waste, meat packing waste, 
poultry processing, dairy product processing, and beet sugar wastes. Ad- 
ditional papers examine pollution problems of a more generalized nature: 



solid waste management, salt reclamation from food processing brines, 

reduction of salt content o£ liquid waste effluent, biological and trickling 

. 

filter treatment of waste waters, recovery of fatty materials, anaerobic- _ 
aerobic treatment ponds, etc. In short, a wide range of problems are 
briefly touched on here, providing a good overview introduction for the 
interested reader. 
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. '3,46 
• 3. PROCESSES, PROCEDURES > AND METHODS TO CONTROL POLLUTION FROM 
MINING ACTIVITIES 

Author : Report prepared by Skelly and Loy> Engineers — Consultants, Hairrls- 
burg, Pennsylvania and Penn Environmental' Consultants, Inc, Pittsburgh, 
Pennsylvania 

* Publisher : U.S. Environmental Protection Agency (EPA-430/9-73-011) 
October 1973 (389 pp; $3.40). Available from USGPO. 

" Point of View ; "This report provides information on processes, procedures, 
and methods to coriizrol pollution resulting from mining activities. The^ 
control methods included in this report are identified and described by 
way of a brief text, generalized illustrations, and unit cost indications 

^ where possible. An extensive bibliography Is appended with appropriate 

referencing in the description of each pollution control method." 

Summary : Designed to provide a general overview of available pollution 

control techniques for mining activities, this report is mainly focused 

« 

on cpal mining pollution problems in th^Eastem United States* A brief 



introductory section provides discussion of mining and water pollution ^ ^>:^-r 
problems in general and of Che various poilu^tion control techniques cur-^ .^ **^ »-^ 
rently available. This is followed l^'a'^ree part manual directed to an ^ 
examination of surface^ mining, underground mining, and treatment. For the 
most part, the focus is on" at source techniques, those which can be utilized 
at the mine site and which generally involve a jingle capital expense and * 
low or zero operating and maintenance costs." 

EvaluatiSri' of each technique is provided, although no attempt has been 
made to prov^fle extensive data or field-study results on any particular 
technique. Rather, the reader i^ referred to an extensive list of references 

« 

wbich provide specific and detailed information. In addition, cost data on 

the various techniques is provided when available, but the authors emphasize. 
# * 
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the variable nature of costs depending on the specifics of each situation. 
Some guidance as to the legal considerations in choosing one technique over 
another is provided, but again this is necessarily a very generalized treat- 

> 

ment and the reader seeking detailed discussions should search the bibliography 

appended to the report for suggestions of other references* 

Specific surface mining aspects considered are: Controlled Mining 

Procedures, Water Infiltration Control, Handling Pollution Forming Materials, 

Waste Water Control, Regrading, Erosion Control, and Revegetation. Under- 

- ground mining topics include: controlled mining procedures, water infiltra- 

tion control, waste water control and mine scaling. And, under '^treatment 

the authors review neutralization processes, neutralization with limestone, 

sludge 

neutralization with lime, disposal, evaporation processes,- reverse 

, osmosis, electrodialysis, ion exchange processes, freezing (crystalization) 
and iron oxidation » A glossary and two-hundred item bibliography is appended. 

A, MINERAL MINING AND PROCESSING INDUSTRY, DEVELOPMENT DOCUMENT FOR 
INTERIM FINAL EFFLUENT LIMITATIONS GUIDELINES AND STANDARDS OF PERFORMANCE 
Author : Prepared by the Effluent Guidelines Division, Office of Water and 
Hazardous Materials, U.S. EPA. 

Publisher : U.S. EPA (EP1.8/3:M66/v. 1,2,3) October 1975 (Vol l~280pp; 
Vol II~278pp; Vol III~228pp) 

Point of View : These three documents present the findings of an extensive 
study of the mineral mining industry for the purpose of developing effluent 
limitations guidelines for existing point soirees and standards of performance 
and pretreatment standards for new sources. 

Level : Technical; numerous tables, graphs, and illustrations; glossary and 
bibliography appended to each volume. 

Summary : These three volumes provide an excellent summary treatment of the 
pollution problem in the mineral mining industry* They are addressed 
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specif Ic^UjJ^o minerals for the construction Industry (volume I) , minerals 
for the chemical and fertilizer Industries (Volume II), and clay, ceramics, 
, refractory and miscellaneous minerals (Volume III) . 

An abstract of each volume Is provided to outline the general report 
approach. This Is followed by a statement of the study conclusions and 
recommendations. The body of each report Is then addressed to the following 
topics: Introduction, Industry Categorization, Water Use and, Waste Charac- 
terization, Selection of Pollutant Parameters, Control and Treatment Tech- 
nology, and Cost Energy and Non-Water Quality aspects. Effluent reduction 
possibilities are then examined from two viewpoints: reduction attainable 
through the application of the best practicable control technology currently 
a^vallable, and reduction attainable through, application of the best avail- 
able technology economically achievable. Finally, .new source performance 
standards and pretreatment standards are discussed. A great deal of useful 
information and data is Included here and, while it is difficult reading 
for tie nonproses sion^. it does provide a good single source reference on 
an Important area of industrial water pollution. 



\ 

\ 

\ 
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III. OlL SPILLS: A SPEICAL CASE 



"1. OIL SPILLS AND THE MARINE .ENVIRONMENT 



Author ; Donald F. Boesch, Carl H. Hershner, Jerome H. Mllgram ' 
Publisher ; Ballinger Publishing Co. Cambridge, Mass. (114^.; $8.00 ) 1974. 
Point. of View ; From the forward by MdGeorge Bundy Pres., The Ford Foundation: 
"We do commend this report to the public as -a serious and responsible analysis 
which has been subjected to review by a number of qualified readers ... The 
matters\t addresses are of great and leglmate interest not only to those who 
■ are investing heavily in refineties and other petroleum producing and shipping 

facilities, but also to those who live and worlf in the areas potentially af'fected 

/' - ♦ - " 

by oil pollution ..." ^ ^ 

Level ; Semi-technical, the presentation assumes some familarity with scientific 
terminology. Most topics are introduced and defined at a level that would 
make them understandable to a college student. 

Summary ; This is one of the reports of studies which. were commissioned by 
the Energy Policy Project of the Fotd Foundation. It consists of a brief 
introduction and two papers of approximately equa^length. 

The first paper, Part 1, "The Ecological EffectsV Oil Pollution in 
• the Marine Environment" is by Donald F. Boesch and Carl H. Hershner, marine . 
biologist at the University of Virginia. Part 2, "Technological Aspects, of 
the Prevention, Control, and Cleanup of Oil Spills" is by Jerome H. Milgram , 
a hydrodytiamic engineer at M.I.T. 

These two parts are quite different in style as well as content. Part 1 
is for the most part a qualitative description of the ecological effects of 
oil spills and of some of the methods and materials used to clean up the 

spills. Its major chapters are "Properties of Oil", "Effects of Oil in Marine 

and 

•Ecosystems", "Effects of Cleanup Techniques" , /'Long Term Effects . Since 
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Pari lis, in all, only 46 pages long individual topics can be treated only ^ 

briefly but none-the-less. the fate of oil spills on the sea, Its effects 

on birds and sea mammals, fish, plankton, Intertldal and seabed organisms 

are all helpfully suinmarlzed and often Illustrated with data from 

actual oil spills. 

The authors emphasize the great degree of uncertainty which must 
accompany all statements about the effects both of oil spills and cleanup 
techniqces and conclude with a brief resume of useful directions of con 

tinuing research. 

Part 2, 49 pages long, is much more quantitive and technical and 
contains some useful tabular and graphical collections of data. The major 
chapters of Part 2 are "Spill Prevention", 'Cleaning Up",and "Critical Areas 
in Need of Research". These are preceeded by an introduction which presents 
and interprets some of the data on worldwide, sources of oil pollution. ^ 

' The two central chapters on preventing spills and cleaning up are quite 
specific and handbook like. Tl;e chapter on prevention deals not only with 
technical preventive measures buf^with ways to reduce the occurance of htinan 
error. Careful handling of oil at .the dock as well as at sea is emphasized. 

There is some overlap between Part Vb Chapter "Effects of Cleanup 
Techniqu^' and Part 2;8 "Cleaning Up". .Part 1 emphasizes caution and the 
danger of introducing new elements into poorly understood ecological chains. 
Part 2 is much more the engineering "^lere'show to do it" approach. A, 
specific example is provided by, the contrasting views on the use of sinking 
agents, such as chalk: From Part U: ". .. • from the biological viewpoint 
it appears to be among the least acceptable countermeasures" I From Part 2: 
"m light of the apparently outstanding success of sinking oil with chalk off 
Brittany, surprising Little information is available about this method". 
Part 2 also concludes with some suggestions of areas in need of research. , 
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V 

\ 

«Thls brief \book continues the high standard of products from the 
lord Energy Policy Project, It will prove readable and rewarding to the 
non specialist environmentalist but at the same time there is sufficient 
scientific analysis, citation of research results pinpointing uncertainties 
along with extensive bibliographies, to profit the professional. 

2. OIL POLLUTION: PROBLEMS AND POLICIES . I 

/ 

Author ; Edited by Stanley E. Degler 
" Publisher ; Bureau of National Affairs, Washington, D^C, (142 pp.) 1969. 

Point of View ; This is a collection of independently written papers and 

the point of view varies. All reflect, however, the governmental and private^ 

concern that followed the "Torey Canyon" disaster.' 

Summary ; This booklet is mainly of historic interest, but it is capable of 
sustaining that interest. It consists of three papers and a collection of 
other (now historical) documents. 

The first of the papers, "Oil Pollution at Sea" is by John 0. Ludwigson, 
a free lance science writer. Briefly, and in a popular style, he suraarizes 
the recent history which at that time included the Torey Canyon wreck off 
the Coast of England and fehfe wreck of the Ocean Eagle in the port of San 
Juan, PR. .The recounting of the timetable of these wrecks and their after- 
math is a useful resource. This author also, summarizes the state of the art 
of prevention and cleanup, but this is better done in newer references (See 
for instance; "Oil Spills and the Marine Environment", Reference 1 above). 

The second chapter "Oil Pollution and the Law" was written by Max N- 
Edwards, then an Assistant Secretary of the Interior for Water Pollution 
Control. This piece is even mpre dated and consists of an address to the 
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"liiSSrnational Conference on Oil Pollution at Sea" held in Rome, in October 
' 1968. 

The chief interest in this article is in its summary of the existing ' 
legal situation in 1968 and its proposal for an International Convention 
on maritime pollution. 

The Third chapter, "Oil Spillage Prevention, Control, and Restoration - 
State of the Art and Research Needs" is written jointly by W.H. Swift, C.J. 
Tonhill, and W.L. Templeton of Battle Memorial Institute and D.P. Roseman 
of Hydronautics Inc., Laurel, Md. It is, as advertized, a .brief state of 
rhe art resume of causes, effects, control and prevention. 

The remaining items are (1) a 'Report to the President" released in 
March 1968 which reviews oil pollution problems in general terms and 
• ' reoonrnends action (2) a proposal for "contingency plans" released by the 

White House in November 1968 and (3,4) summaries of the Oii Pollution Acts 
of. 1924 and 1961. 

This booklet can provide historical background data and perspective but 
is not of great use otherwise. 

3. OIL POLLUTION AND THE PUBLIC INTEREST 

Authors ; A.E. Keir Nash and Dean E. Mann, Dept. of^PLqliti^al^ien 

University of California - Santa Barbara, and Phil 6. Olsen, Dept. of 

Geology, S ta Bs bara City College. . j 

\. t 
Publisher : Institute of Governmental Studies, University of California,' 

Berkeley (157 pp.; $3.75 ) 1972. 

Point of View : "This examination of the Santa Barbara oil spill, and of 
what the various factors were trying to do, affords an instructive case 
study of institutional response in a complex new situation". While the 
authors examine all sides of this complex case it is clear that environmental 
Q ' concerns weigh heavily on them. 



Level : Popular 

Sunnaary : This is a case study of a very interesting case, the Santa Barbara 
oil spill which began in late January, 1969* It is of interest in itself 
as the spill and the damage it caused were spectacular. It is perhaps of 
more interest in that it provides careful analysis and comment on most of 
the complicated facets of this^case. The one point of view not as clearly 
presented as the others is that of the oil companies, but one suspects that 
. this slight balance results as much from the inaccessibility of oil 
company deliberation as from bias on the authors' part . , 
The report begins with an introduction in which the accident and the 
reactions to it are briefly described. This is followed by two chapters in 
which the first two of the "four basic questions" identified by the authors 
are analysed: 

1) What was the state of the Santa Barbara economy? 

2) How heavy is the local burden of the spill? 

3) Is this only a local situation or does it suggest an ajrea of 
national concern? 

4) Can the 'kind of conflicts which occured in the Santa Barbara case 
be resolved within our system? 

The answer to the last two of these, questions takes up the remaining^ 
five chapters of the book. In Chapter IV "Offshore Drilling and the Public 
Interest" the pro oil company and the arguments against off sljore drilling 
are both presented and the components of a brief risk benefit analysis are 
assembled. 

In Chapter V "Administering Offshore Oil: A Study in Divided Respon- 
sibility" the s*tate and federal responsibilities are examined for their 
effectiveness jointly and separately. , ' ^ , 
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Chapter Vr, "Exedutlve and Legislative Remedies: Federal and State" ' 
Sould form the core of a semestexfe study of goveriffl^ent action as it presents 
not only a chronological summary of the actions by the executive and _ 
legislative branches but some analysis of the reasons for and the effects 
of these actions. 

The next chapter, "Legal RemedVes" is not historic^ in. jth.e same sens e^ 
since most pf the Santa Barbara cases have not yet come to court. (The o^y ' 
exception is a case against Union Oil brought by the City of Santa Barba^^ 
It was tried by a retired Judge, brought back into service if or this case, 
vho found Union Oil guilty on 1 of 354 charges brought against them, fined 
them $500 and dropped the other charges). In this chapter the history of 
environmental cases is briefly explored, the possible "roads to redress" 
described and results anticipated. 

The final chapter, VIII "Where Do We Go From Here: The Ecology, the 
Economy, and the American Political Future" is not quite as broad .as the 
title Tndicates. It sets the Santa Barbara controversy in the larger context 
of the clash between the explor ative and conservative approach to the 

. ^ uu ■ ^r, . possible "pro oil" and "pro 

environment and hypothesizes . . . puoo t- 

Santa Barbara" outcomes in each of the three. The authors conclude:- 

To sum up, it is too early to conclude, that Santa 
Barbara will in this case prevail over the .awesome 
power of the oil industry. Yet it is also too early 
to conclude that in the foreseeable future the balance 
between competing values and interests will remain 
where they have characteristically been since the- 
New Deal. The importance of the Santa Barbara oil 
spill and its local aftermath lies not in its repre- 
senting a last turning point for reevaluating 
priorities, but rather in its clear illumination 
in the public limelight of the emerging political 
competition between old and new economic and ecological 
lifestyles. v 
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Appendix A 

Suggested Student Beading 

* « 

1, WATER SCIENCE AND TECHNOLOGY 

Author ; T. H. Y Tebbutt, Department of avU Engineering, University of 
Birmingham. 

Publisher ; New York, Barnes & Noble Books (a division of Harper & Row, Inc.) 

|1973 (- 200 pp; $7.50). • j 

I 
\ 

Point of View : "This book alms to give a brief account of current practice 

* 

in water supply and treatment agrd wastewater collection and treatment. It 
is intended as an introduction to the subject for the layman." 

Wei; l^on- technical; illustrated; several tables & graphs; bibliography. 

Summary ; This is an excellent introductory text written by a British author 
for use with a non-technical audience. It is a limited "general" reference, 
in that it deals exclusively with the science and technology which underlie 
the monitoring, collection, treatment, distribution, and reclamation of water 
It Is, however, an essential refereuv^e foi the beginning student of water 
science and presides a concise, well-illustritcd sumraary of the major 
concepts and techniques necessary to the understanding of water management. 

The' Introductory chapter briefly notes the unique properties and life- 
support qualities oi water, tracing its importance to civilization back 
through historjrx. Chapter 2 examines the "Nature and Occurrence of Water" 
and provides descriptive material on its phystca'l, chemical, and biological 
characteristics. Brief but useful definitions of such terms as hardness, 
acidity, pH, BOD, etc., are provided along with a general outline of the 
kind of biota found in water and a discussion of the complex mechanism of 
the hydrological cycle. Water use, collection and treatment are the topics 
of the next three chapters which, again, provide niany useful illustrations 



Suggested Student Heading (cont'd*) 

to supplement the text* The needs of the domestic water supply are con- 
trasted with those of the Industrial sector and the various hydrologlcal 
measurements employed In the collection of water are noted. Several sources 
of water - reservoirs, river obstruction, and ground water - are examined 
separately. Vlth this background established, Tebbutt moves on in Chapter 
5 to the subject of Water Treatment, providing a bjrief discussion of the 
nature of impurities and a fairly devel6ped description of the various 
stages of conventional water treatment (coagulation, sedimentation, 
filtration, disinfection, and softening) and specialized treatment pro- 
cesses (removal of tastes and odours, iron and manganese removal, fluoridation 
and corrosion control). The distributipn and collection of water are dealt , 
with in the two following chapters and, again, the discussion is diriicted 
to the basic engineering considerations which determine decisions in these 
areas. Specific topics considered include valves and pumps, surge prevention, 
corrosion, service reservoirs and water towers, prevention of leakage and 
waste, sewer design, and surfacewater drainage. 

All of these early chapters serve as introduction to the consideration 
of water pollution, wastewater treatment,, and water reclamation which is the 
major focus of the remainder of t^e book. It is in these chapters that 
Tebbutt explores the mechanisms of oxygen balance, toxic materials, and 
eutrophication. The specific steps involved in sewage treatment are out- 
lined and 'illustrated and particular attention is paid to the important 
problems of sludge treatment and disposal. The filial technical chapter, 
Water Reclamation, looks at the problems involved in the re-use of surface- 
waters and at the potential of obtaining fresh water from the sea through 
various processes including distillation, electrodialysis, reverse osmosis, 
and freezing, Very brief concluding chapters are addressed to the economic 
and legal aspects of water management and at the research and development 



Siiggested Student Heading (contM.) 



Issues of the coming decadec. l^hile these two final chapters are, at best, 
cursory treatment of complex issues, the technical material c|)ntained in 
the earlier chapters is extremely well presented. This is surely among 



the best efforts in print to introduce the non-specialist to the complexities 



of w.ater science and technology. 



2. WATER QUALITY IN A STRESSED ENVIRCNMENT 
Author ; Edited by Wayne A. Pettyjohn, The Ohio State University. 

» 

r 

Publisher ; Burgess Publishing Company, Minneapolis, Minnesota (309 pp.; $4.95) 
1972. 

Point of View : "Water pollution has received wide coverage in news media, 
magazines, and books in the past several years, but it is difficult to 
obtain reports 'that either adequately describe specific examples of pollution 
of provide background geologic or hydrologic information. These readings 
are intended to fill this need/' 

-Level : 'This book can be used as supplementary reading material for students 
iu geology, hydrology, engineering, and perl^ips social studies and law, 
as well as in newly emerging environmental courses*" 

Summary : This is an excellent collection of readings, providing discussion 
of some interesting examples of water pollution problems and a very informative 
and readible introduction to various topics in geology and hydrology. For 
the most part, the papers are descriptive and non-^technical, with data con- 
fined to presentation in easy to reac^ tables and gr^ffisT^^'^rhum^e^ the 
papers are reprints of government documents, mostly .fronuthe U. S. Geological 
Survey and the Federal Water Pollution Control Association. Others have 
appeared previously in various specialized journals. 
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Suggested Student Eeadlng (cont'd,) 

Part One, "The Water We Drink", includes three very useful background 
papers: "Significance of the National Community Wafer Supply Demand Stu^y"; 
"Water Quality Criteris - Public Water Supplies"; ahd "Constituents and 
Properties of Water^', a 1968 U, S. Geological Survey Circular. 

Part Two, "Sources of Surface-Water Pollution" is prinarily concerned 
with industrial wastewaters rather than with pollution from municipal sources. 
Discussions included here focus on three aspects of industrial-related, 
pollution: coal-mine drainage, agricultural wastes, and the special case 
of the pollution of Lake Erie. • •. - 

Some fairly sophisticated geological and hydrological background 
material is provided in Part Three, "Geologic; Controls and Ground-Water 
Pollution", with soiae "especially useful insight into the relationship 
between solid waste disposal and ground-water contamination. .Examples • ^ 
of specific ground-water contamin£^tion incidents, are provided in Part / 
Four, with separate treatments provided of chromium contamination in Micjiigan, 
the role of oil field brines in the pollution of Ohio's waters, problems \^ 
with sewage legaoons in the ^tate of Washin^lsqi^d several examples 
of specific health related ^water pollution incident^t-^-Si^pecial case 
of trace elements in water pollution is considered in two semi-technical 
papers Iji^rt Five, "Iteconnaissancf of Selected Minor Elements' in Surface 
Water/ of the U.S." and "A Geologist Looks at Pollution: Mineral Variety". 
A good paper on current knowledge as to the extent and impact of 

trace element contamination. 

A final section, "Water R Jution and Legal Controls", contains three 
papers: "legal Approaches to Water Rights", "Enforcement of 1899 Refuse 
iAct Through Citiz^h Action" and '.'Our Water and Wetlands : How the Corps 
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^'^S«gg*^9t^^ 5t;uaent |lea^ing (contM,) \ 

of' Engineers Can Help Prevent Their Destruction and Pollution", 

3- TCWARD A CLEANER AQUATIC ENVIRCNMENT V 

Author t Kenneth Mackenthun, Director, Technical Support Staff, !!• S, 
Enviroxuaental Protection ifeency. Office of Air and Water Programs • 

. Publisher : USGPO, Washington, C, (Stock Number 5501-00573; 273 pp,; 
: $2.05) 1973. 

Point of View ; ''This book was prepared to V^ovoke concern for the control 
of water pollution and to serve as a guide in the investigation and 
^definition of problems associated with the aquatic environment. It has 
been .written principally for use in the curriculum for the upper grades in 
high schools and in colleges. Hopefully, ... it will be found of value by 
the aquatic biologists inexperienced in field investigative activities, as 
well as by sanitary engineers, chemists, attorneys, water pollution control 
• administrators and others who may have heed to broaden their xmderstanding 
of investigative techniques and water qiiality and technical problems 
encountered in such studies,." 

level ; Non-technical; ^extensive illustration; several tables and figures; 
technical appendices. 

Summary ; This is in many ways a useful introductory text for the study 
of fresh water pollution. The primary focus is on providing a field 
handbook which would enable the investigator to plan the study of a body 
of water, to survey the quality of the water under investigation, to report 
and identify the various nuisances involved (slime, plants, animals, etc.) 

^and to present his findings and conclusions in a uniform, professional 

\ 
\ 

manner. By far the 5>ulk of the chapters are directed to this kind of 
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Suggested Student Reading (cont^d.) i 

investigative methodology, but there is some introductory materials which 
provides general observations on the problems of maintaining environmental 
quality and on the laws and policies which operate as constraints to^ . 
Wvironmentai abuse. Additional material of "this kin^^ included in 
the final chapter, "Federal Programs for Pollution Abatement and Contp<?l" 
which very briefly surveys the legislative authority behind selected con- 
trol programs. The author's preface makes >lear his primary concern in 
selecting material for inclusion in the book: ^ 

This book is divided into ,21 chapters that address: 

characteristics of the aquatic/ environment , insults on 

/ 

the aquatic environment perpertrated by man, controls 
for such insults, constraints on governmental acfions, 
investigations of aquatic problems, .^reporting the 
investigative results, 'biblogical nuisances, healthr , 
related aquatic problems/, keys to common algae and 
rooted aquatic vegetation, and: government abatement 
and control programs. Investigative techniques are 
described in detail for the pond^ stream, and lake 
environments, and for special studies. The ability to 
present a clear, understandable concept of the results 
of a field investigation by different methods of data 
display is evaluated. Methods of correcting the causes 
of slime, plant and animal nuisances are discussed. 

It is, in short, the kind of handbook, which should prove invaluable 
to the beginning Uranoiogy student. There are superb illustrations 
throughout the text, and the appendices include some useful mathematical 
tables and notations, a glossary of technical terms, and a collection of 

^ ' 166 



Suggested Student Eeaidlng (contM.) . 

suggested references for further reading. * 

4* E NVIRONMENTAL POLUJTICN 

*^ ^ • ^ 

Author ; Laurent Hodges, Department of Physics, Iowa State University. 
PuKllsRer : Holt, Mneliart and Winston, Inc., New York (370 pp. ; $ 7^95 ) 
1973.^ 

Point of View: "This book has been written to fill the need for a one- 
Voluiiie scientific discussion of the major environmental topics - air, water, 
noise, §olid waste, thermal, and radiation pollution - and their effects 
on man and on the environment.* 

Level: Seroi- technical; niimerous t^les and graphs; chapter references. ^ 

Sfitmna-ry i " Designed as a text for an undergraduate course on the Physics 
■ and Chemistry o^^^pllution, this discussion of enwonmental problems has 
several factprs t^ecommend it. Most importantly, *N3?has produced here 



a'^'fcext^hich is both informative and readable, combining clear, concise 
t^xt description with an excellent selection of data in easy to read formats 
and extensive, carefully chosen recommendations for further reading at 
^ , the end of each chapter. 

Two of the three chapters on water pollution are especially appropriate 
to this packet" "Water Pollution: Introduction" (Chapter 8, pp. 125-140) 

and. "Water Pollution: Municipal" (Qiapter 9, , pp. 140-162). In the first*' 

/ 

of these, Hodge3 provides discussion of four main topics: The Earth's 
Water Balance, . Water Pollutants, Sources of Water Pollution, and The^Costs 
of Water Pollution. Throughout the introductory material j Hodges demonstrates 
his thorough acquaintence with the literature anM a well developed pedagogical 
style. The same is true of the chapter on municipal water pollution which 
follows. Topics covered here include Municipal Water Supplies, 
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Municipal Sewers and Sewage, dompositxon ^and Treatment - 

of Domestic Sewage, Primary Treatment^ Secondary Treatment, Advanced 

Waste Treatment Methods, and Detergents. Although necessarily brief, 

') ^ • ^ 

the treatment of wateti pollution topics here is uniformly interesting 

and authoratative. . ' ; 

«/ 

fATER POLLUTION 




5. ENVIRCWMENTAL (jflmSTKC,; 
Authors ; H. Stephen Stoker and' Spencer L. Seager, Department of Chemistry, 
Weber State College. ' ^ 

Publisher : Scott > Foresman and Company, GlenvlUe, Illinois (186 pp.; $3.50) 
1972. . ■ 

' ' ^ * H ♦ ' I 

Point of^View ; "We have attempted to stand back and take an objectl\^e ; 
look at the problems of air and '^ater pollution'. Our main focus has 
'been on the chemistry and chemical con^jounds Involved, but some overlap 
into other scientific disciplines was unavoidable." 

Level" Undergraduate text; ntimerous graphs and illustrations; lists of 
suggested readings for each chapter provided. 

Summary ; Again, water pollution is but one topic treated in this text, 
but in this case the treatment comprises half of the book (pp. 90-178) 
and is written in a fairly straightforward, textbook style. The intent • 
here is to provide the student with a good, basic grounding In water 
pollution fundamentals and the authors concentrate on concise explanations 
accompanied by data in tables and graphs. The entire discussion is focused 
around seven topics: Water Pollution - General Considerations; Mercury; 
'Lead; Detergents; Synthetic Organic Insecticides; Oil; and Waste Water 
Treatment. .Although less comprehensive than some of the references reviewed here 
thi6 is an impressive summary and one that should be extremely useful to 
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students seeking a brief intrpduction to water pollution science and 
technology. A particularly valuable feature of this text is the extensive 
, listings of additional re^tdlngs appended to each chapter, with particular 
attention to government: dopuments. 

6. environment' MP MAN 

Author : Richard H. Wagner, Assistant Professor of Botany, The Pennsylvania 
State University. 

^ " Publisher : W. W. Norton and Company, New York (528 pp.; $7.95) 1974 
$econd Edition). 

Point of View : "Because of our sudden awareness of the magnitude of man- 
environmental problems, efforts have been made on many compuses to fill 
this curriculum gap with courses that recognize man's tremendous inpact 
on the natural world and analyze it from various points of view* , Although 
there were scores of books covering the many individual aspects of the man- 
environment field, as well as symposia, anthologies and expose'.s, there 
were no balanced texts that pulled all the threads together. . The first 
edition of this book was written to fill that need." 

Level: Non-techni,/:al; illustrated; several diagrams, graphs and tables; 
Chapter references. 

Summary : Designed as a text for the undergraduate general biology 

course, this book's first edition achieved wide popularity. Two chapteW 

\^ 

are especially appropriate to this pocket: "Water, Water, Everywhere ..." 
(Chapter 5, pp. 83-97) and "...Nor Any Drop to Drink" (Chapter 6, pp. 98-132). 
The introductory material in Chapter 5 is focused on descriptions of 
" the hydrologic Cycle, Desalination (particularly well-illustrated) and 
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Weather Control, a brief but interesting account of cloud seeding. Chapter 
6 builds on this background, providing a fairly detailed accounting of the 
categories of Water Pollutants (Saline Waters, Acid Wastes, Organic Wastes, 



The Human Factor, Animal Wastes, and Wastewater Treatment), Eutrophication, and 
Thermal Pollution. Again, this is not a very detailed discussion, but 
it does provide a useful introductiori from the point of view of a biologist 
and is uniformly well illustrated with photographs, diagrams, and easy-to- 
read graphs and tables* 

7. MAN^S IMPACT ON ENVIRCWMMT 

Author ; Thomas R. Detwyler, Department of Geography, University of 
Michigan. 

Publisher ; McGraw-Hill Book Company, New York (731 pp.; $6.95) 1971. 

Point of „ View ; "Man's Impact on Environment substantiates the wide spectri^" 
of environmental changes brought by man, focusing on major processes of 
change, immediate and extended effects on the environment, and trends 
in time and space of processes and effects.j Taken together, and put into 
context by synthesizing editiorial comments, j these articles provide a mean- 
ingful overview, of the present quality of man's environment and the causes 
for this condition." 

Level ; Non-technical; illustrated; chapter references. 

\ 

Summary ; Qie of several environmental readers published in the early 

' ty 

seventies, this collection provides an interesting selection of articles 
on various aspects of water pollution. Nine articles are included under < 
the topic "Man's Impact on the Waters" (Chapter Four, pp. 15-24) and several 
of them bear on the municipal wastewater pollution aspect of the problem. 
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"The Limited War on Water Pollution", by Gene Byllnsky leads off the 
section with a discussion of pre- 1970 water policies and their administration. 
A critique of currt ^ wastewater treatment processes is included and Byllnsky 
concludes -wi,th some recoramendations for better administration and- funding 
of water programs. 

"The Hydrologic Effects of Urban Land Use" by Luna B. Leopold follows. 
Originally published in a 1968 U. S. Geological Survey Circular, this brief 
essay ha& become something of a classic in the water pollution literature* 
A list of references is included, although most of them seen overly specified 
for the general reader and many of them aire now a bit dated. 

'"Thermal Pollution," the reprint of a 1969 Bioscience article 

by Cbrnell biologist Lamont C. Cole/, provides a brief but informative 

J' 

discussion of the impact of electrical power generation on water quality. 

A useful summary of the kinds of manmade pollutants that impact on 
water is provided in "Manmade Contamination Hazards to Ground Water" by 
P. H. Mcqauley. Topics briefly treated here include waste from human 
life processes, organic and inorganic particles, microorganisms, chemical 
produces of biodegradation, dissolved chemicals of industrial and commercial 
origin and teachings ftom solid waste fills. 

Although now somewhat dated (1965) Alfred M. Becton's article, 
"Eutrophlcation of Lawrence Great Lakes" provides an interesting 

and fairly detailed accounting of the chemical change^that have taken 
place in those waters. The four remaining articles in this section, while 
interesting reading, are really not directly appropriate to th§ topic of 
municipal wastewat^ pollution: "Aquatic Weeds" by Holm, Weldon and Blackburn; 
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"The Bole .of Man in Estuarien Processes", by L, Eugene Croniti; "Oil 
• * * 

Pollution of the Ocean/' by Max Blumer; and "Soviet Plans to Eever^e 
the Flow of Rtvers", by Philip P. MLcklin. 



8. WATER - A PRIMER ^ 

Aithor : Luna Leopold, Professor of Geology, Uhiv,ersity of California, 
Berkeley. 

Publisher : W. H. Freeman and Company, San Francisco (172 pp.; $4.95) 1974* 

Point of View ; "This short book is designed to cover the general principles 
of hydrology and the facts concerning water use that must precede any con- 
.slderation of the impact on the environment of man*s use of the water resources 

Level ; Semi-technical; illustrated; numerous graphs and tables. 

Summary : An updated and expanded, version of the well known U. .S. Geological 

Survey publication, "A Primer on Water", this text provides an excellent 

introduction to various topics in hydrology and water supplies 'and water 

use. While there is an impressive amount of quantatati^e detail liere, the 

text discussion is extrenv^ly readable and assumes very little familiarity 

with water science and technology. 

Designed for use as a supplementary textbook in undergraduate 

^courses in earth sciences and environment?il studies, the text is accompanied 

by numerous drawings and illustrations and deals briefly with a limited, 

though fundamental, selection of topics. In Section I,^ "Hydrology" topics 

include the following: Precipitation, Surface Water and Ground Water, 

Surface Runoff and Storage, The Drainage Network, Flow Frequency and Floods, 

The Flood Plain and the Channel, The Load of Rivers, and Soil; Plants and 

Water. In Part II, ^'Water Supplies and Water Use", Leopold addresses three 

'■ \ ' ♦ 
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major topics; "The Water in the World," "The Water Budget," and "Amount of Water 
Available and Its Present Use". A short , glossary is appended. 

9. WATER WASTELAND 

Authors ; David Zwick and Marcy Benstock, Ralph Nader's Study Group on 
Water Pollution. 

Publisher: Bantam Books, New York (494 pp.; $1.50) 1972. 

Point of View ; "Our report is uncompromising, and often harsh, in the 
judgments it makes. But we I ^\eve it is fair. It is our hope that it 
will help clean up the water and add generally to sound public policies." 

Level : Non- technical. 

Summary : This is one of the series of reports prepared by the students 
and professionals who staff Ralph Nader's Study Groups. For the most 
part, this is an examination of Federal policy in the area of water , 
pollution and most of the chapters here examine one or another aspect 
of govenjnental .regulation of water use. In Part One "The Danger," 
Zwick briefly examines the crucial role which water plays in our lives 
and notes some of the problems which are already too much in evidence. 

"Polluters and Protectors", Part Two, provides a general discussion 
of municipal and industrial pollution, a look at the Federal Water Pollution 
Control Program, and an examination of the specific problems associated 
with detergents and with non-point sources of pollution'. 

In Part Three, "Politics, Action and Inaction" a critique is pro- 
vided Ovf the interactions between the public, industry, and government 
in various water issues. Specialized examples of abuse are cited and 
particular attention is focused on Lake Superior's deteriorating 
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water quality and the kind^ of politics that have enabled that to 

> 

happen. i ^ 

Part tour, "Law and Order", is directed to^an examination of 
_the^successe8..and_lailur,es. of the Federal.Water Quality Prog ram. The 



lack of specific detail in the recommendations for water^ua^X^y standardards 

V ' \^ \ 

come under stong criticism here, the "cooperative approach"-; that the 

\ '-'A ^ - ■ 

government tends \to take with industrial polluters. The prdblero, of 

Jurisdiction, local or federal, are examined and shown to be instrumental 

I / 

in defeating efforts to clean up the waters. Separate chapters ^in this 
section address the problems of gathering reliable infonoatio^i on polluters 



/ 



and pollutants and, in "Time is Money," the authors point ^ut th^ advantages 
to the polluter of delaying abatement efforts as long as possible.^ The 
last tw\ chapters here are directed to examination of Federal Water' 
Quality Standards and the implications of The Refuse Act of 1899. '-^^ ^ 

Finally, in "The New Federation", the auth^f review the problems 
associated with subsidies and sanctions, the extent of pollution generated 
by the Federal government itself, and the "uses and abuses of pollution control 
research." A series of conclusions and recommenations are included in Part 
Xuc "Redress/' Designed to stimulate as well as to inform, this is an ' 
angry book, focused on the problems and failures of national water policy, 
and it is one that is bound to raise as many questions a^^tj^syers. 

10. WATER FACTS AND FIGURES FOR PLANNER AND MANAGERS 

Author t J. H. Feth, U. S* Geological Survey, U. S. Department of the 
Interior* 

Publisher: Geological Survey Circular 601-1. Free on application to 
the U. S. Geological Survey, Washington, D. C. (30 pp.; no charge) 1973. 

/• 
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Point of View : "This series of reports Is Intended to show the relevance 
of water facts to water problems of urban areas and to examine the adequacy 
of the existing base of water Information*" 



Level ; Non-technical; illustrated; numerous graphs and tables* 



Summary ; This Is but one of many Geological Survey publications reporting 
on the dimensions of* the nation's water supplies. It Is written for a general 
audience and provides a very readable and useful discussion of the nature of 
water and the relationship between current and projected supplies and demand* 
A separate section is addressed to "Water Data-Units and Equivalents" with 
particular attention to "this metric business"^ and to specific quality units, 
physical (temperature, conductance, pH, turbidity, sediment, powers of ten) 
Chemical and Biological. Water-quality standards and criteria are briefly 
explained and a glossary of terms is^^^ended- along with a brief list of 
references. All in all, a very^^useful report, particularly for students, 
and one that manages to explain some fairly complex material in a concise, 
straightforward style. 

11. RESTOEING THE QUALITY OF OUR ENVIRCWKEMT 

Author ; Report of the Environmental Pollution Panel, President's Science 
Advisory Committee, The White House* 

, Publisher : \h dngton^ USGPO (317 pp.) November, 1965* 

Point o£ View ; We attempt here to describe the problem [of pollution] > 
to distinguish between what is known and what is not, and to recommend 
steps necessary to assure the lessening of pollution already about us and 
to prevent unacceptable environmental deterioration in the future". 
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Level : Serai-- technical; Several graphs and tables. 

Summary ; This is one of the classic references in environmental literature 
and reports the first attetopt at the Federal level to consolidate the evidence 
"'of environmental degradation and to suggest policy initiatives aimed at 
the control and abatement of pollution. It is .a good background reference 
to the whole range of environineucal problems, but is particularly useful as . 
an introduction to water pollution and is included here despite a ^1965 publishing 
date. 

The report is divided into two sections; a summary section at the 
beginning which provides an overview of the problem of pollutants in the 
environment, and a series of appendices which report on specific aspects 
of the problem in some detail, None of this is of a very technical nature, 
although some interesting data is provided,! particularly in the summary . 
section. 

"The Effects of Pollution^' is the first topic treated in the summary 
section and discussion is provided on a variety of health effects, including 
those of water-borne pollutants, and on effects on other living organisms, 
iiiq)airment of water and soil resources, polluting effects of detergents, 
deterioration of materials and urban environments, and climatic effects ^ 
of pollution. This is a very brief treatment of the topic, but it does 
introduce the areas of major concern,. suggest the magnitude of the problem,* 
and distinguish between what is known and what remains to be researched. 

The second topic in the summary section, "The Sources of Pollution", 
looks briefly at municipal and industrial sewage , animal wasted, urban \ 
solid wastes, mining wastes, conaumer goods wastes, and "unintentional release", 
meaningful automobile emiss^ns and other by-products of daily activities ► 
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"The question of which direction should be taken in fonnulatihg a policy of 
pollution control is then briefly explored and a rather detailed l;Lst of 
reconnendations is provided as the third component of the suinmary section. 
All three of these topics are covered in about forty pages, which clearly 
means that a lot has been glossed over here, but on the whole it is a very 
concise and useful introduction to 'the problems of environmental pollution. 

Of the ten appendices which mak^ up the bulk of the report, three deal ^ 
•specifically with water pollution isies : "Water' Quality" , which reviews water 
pollution and human disease, disposal of wasCe heat, increases in salinity, 
and chemical pollutants; "Effect of Chlorinating Wastes", which simply - ^ . 
notes that it is a process to /e monitored, although no delitorious effects , 
have yet been noted; and "Aquatic Blooms", which introduces the problem 
of eutrophication. Again, none of these is a thorough treatment of the. 
individual topic, but they are useful as introductory summaries. Taken as 
a whole, this volume does provide an excellent overview of environmental 
pollution and should aid the layman reader in putting water pollution in the. 
appropriate overall context. 

12. ENVIRCKMEKT AT. nilALITY AND WATER DE VELCPMENT 

Author : Edited by Charles R. Goldman, -James McEvoy 111-, and Peter J. 
Richerson, University of California, Davis. 
• Publisher : San Francisco: Wa H. Freeman and Company (510 pp.; $17.50) 
1973. 

Point of View : ^"Our study attempts to evaluate the causes of conflict 
between environmental quality and the development of the nation's water 
resources and to suggest some possible solutions. We have" described 
the attitudes and values of Americans toward their environment; attitudes 



JC 177 



Suggested Student Iteading (cont'd,) 



A- 



/ 



^d'Vaiues that have caused us to define environmental quality in different 
terms during different periods in the past. The report upon which this 
volume is based attempts to identify basic principles that are necessary 
for more realistic environmental planning and! decision-making. ..V- ^ • 

level ; iJon-technical; iUuserated; numerous tableau chapter bibliographies. 

S^ary^r There's a little bit of everything in here, from>poe\:ry and 




/ , descriptions of fluvial civilizations to ^ssay^s^on the psychology of 

' ^- - ( ' 1 . 

environmentalists, the demographic effects of- water developme^nti, .ne status 



of the Great ^kes, and the\ontrover^y"^t^^ the citing of the Bodega 



Head nuclear power plant. ^^ALI in all, 'it makes for^ delightful a^ informa- 
tlvk readin^^ in a fo"tma}: that , encourages the kind o^* pick-and-chdose approach 
to topics which has had great success* with studen 



and general readers 
alike. Unlike so many of the "environmental read[ers" which have appeared 
in the past few^ears, the essays here are %nifotmly of high qualljiy, with 
a gbod density of information and careful attention to documentation and 

style. ^ 

While the overall organization seems fairly free-form, there is a 
progression? from general, introductory kind of information to the specific 
examination of issues, leading into a fair n\imber of case studies, and 
concluding with a critique of the proposals set forth by the Wat^r Resources 
Council. It is a big book, not ons likely to be read all at^nce or even 
completely through in 'a Semester or so, but one senses that this was never 
the intended purpose. What it does provide, and with a quality unique to 
the literature, is a readable, broad based source book whi&iv-^ould serve 
a variety of audiences well. For the general reader, it may be sufficient 
to browse through the introductory eHsays and then pick a case study or two 
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to^ examine in more detail. For the high school or undergraduate college 
, student, there is a wealth of ''project*' type information here which could 

well get him started on an exploration of a particular water controversy. 
^FoTr the urban planner or civil engineer, there ar^ several poll^cy and planning 

essays which should both' inform in a general way and stimulate further reading. 

In short, this is a reference which should be available as a sort of source 

book on the water environment and man's interaction with it. The underlying 

theme here is rioted in the preface: "to evaluate the causes of conflict 

\ ' ^ 

between environmental quality and the development of the nation's water 

resources." It is, of course, a crucial issue and the authors off this 

volume have done an excellent job of inf orjning the reader, both in the 

dimensions of the problem and the potential for solution. From the specific 

recbiraneridations of the editors (all of whom W3.re involved in the National 

Water Cpmmission study which underlies this book) which are provided in 

Chapter 1, to the concluding chapter, which critiques^ the Water Resources 

Council's proposed principles and standards for planning water and related 

land resources, there are consistently good essays which should appeal to 

a brocd range of readers. 

13. ENVIROm-lENTAL QUALITY ' 

V 

Author : Fourth Annual IReport of The- Council on Environmental Quality. 

Publisher : USGPO, Washington, D, C, (499 pp.; $4.30; Stock /Mlll-00020) 
1973. 

Point of View : "The Fourth Annual Report of the Council on Environmental 
Quality was prepared in accordance with the National Environmental Policy 
Act of 1969, Public Law 91--190, 42 U. S. C» 4321, which requires the Council 
^to report at least once a year on the state of the environment and efforts 
ERJC> iinrove it." 



Suggested Student Reading (cont'd,) 

Level: Non- technical; illustrated; numerous graphs and tables • 

Suna^ary : Each year the Council on Environmental Quality gathers together 
the results of its on-going monitoring of the environment and publishes 
Its data and observations in the form of an annual report. These are\ 
uniformly well written and infomative and provide an excellent single J 
source reference on all aspects of man*s impact on the environment. 

, This fourth edition of that report provides some excellent data 
and summary descriptions which are particularly useful as backgi^ound to the 
study of water pollution. The report opens with a consideration pf "The 
Urban Environmer»t - Toward Livable Cities", an interesting chapter which 
examines the concepts of downtown vitality and the function of the neighbor- 
hood. Of more relevence to this packet, howevet, is the case study report, 
"Qeanin^ up the Willamette", which is the subject^of Chapter 2, The 
reclamation of this Oregon river, which was once one of the nation^s most 
polluted rivers, has become an inspiration to many s^te legislatures and 
is^put forward as a model in many discussions of the pdtential for reclaiming 
our nation's waterways. 

A broader discussion of the whole range of enviromngj^ problems 
is begun in Chapter 3, "Economics and Environmental Management". Damage, 
avoidance and transaction costs are examined in terras oi the past record 
and the estimates of future expenditures. Separate sections are directed 
to the discussion of individual pollution problems including, of course, 
water poilut- m. Soice brief comments are also included on financirg methods 
and on the making and implementation pf control policies. 

"The Law and Land Use Regulation" is treated in Chapter 4 and, while 
there is some mention of the Wetland^ problem, this is mainly an outline 
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of overall judicial trends in terms ^of their response to various environmental^ 

concerns. The final section here looks briefly at, several approaclies cofiamon * 

I 

/ 

to environmental litigation, including the concepts of ^economic loss as 

a "test for taking", the undermining of the diminution, of value theory, the 

nuisance abatement theory, etc. 

Specific aspects of the law as it applies in water quality cases arc 
examined in the following chapter, "Perspectives on Environmental Quality • 
There are separate treatments here o£ air quality,, hazardous pollutants, koise, 
solid wastes, energy, and land use, alonk with a twelve-page smnmation of 
the «ter quality situation. Brief summations are provided on the provisions 
of P. L. 92-50 and on the factors which shaped thnt law. The prospects of 
a stroijgeV federal role are examined, and specific discussions are directed 
to the issues of lake eutrophication, safe drinking water, apd protection 
of the pceans. * • 

^ 1 

Some of the monitoring' efforts which underlie these programs are 

explored in Chapter -6, "Environmental Status and Trends", and the water 

t 

poliirtion section here deals in some detail with a description of the 
National Stream Quality Accounting Network, the EPA studies of water status 
and tr^nds> the problems of pollution in the Great LakesT^d the results 
of various, individual efforts to define water pollution status and trends* 
These latter efforts include the EPA Eutrophication Study, the Water I 
Quality Index, Refinement of Enviro Control Study, and* several recent \ 
studies of ocean pollution. ^ 

Finally, the two concluding chapters, "International Action to Protect 
the Environment" and "The Citizen'^ Role in Environmental Improvement", 
provide some interesting historical data along with an overview of the nature 
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and the extent of the pollution clean-up effort here and around the world* 

All in all, it is a useful background doctnaent, especially suitable for 

♦ \ 

\ 
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general and student readers « 
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V • Textbooks and Handbooks 

\ 



I. General 

Presh Water Pollution , 3 volumes (New York: MSS Information Corp) 1973. 

Manual on Watec^ American Society for Testing and Materials (Phila. : ASTM) 1966. 

Water; A Comprehensive Treatise , Felix Franks (New York: Plenum Press) 1971. 

Water and Its Impurities . Thomas R. Camp and Robert L. Meserve (Stroudsburg, 
Pa.: Dowden, Hutcliinson & Ross, ^nc.) 1974. 

^Water ar^d Wat^r Pollation^-Handbook , Leonard L. Ciaccio (New York: Marcel 
Dekkeir) 1971. -(Four Volumes). 

Water Pollutioh . Julian HcCaull and Janice Crossland (NY: Harcourt^ Brace & 
/ Janovich)* 1974. 

Water Pollution; Disposal and Reuse , James E. Zajic (New York: Marcel Dekk^r) 

1^7k.__ - - . - - • . ' ' 

Wate. Supply and Pollution Control . 2nd Edition, John W. Clark, et* al. 
(Intext) 1971. 



II. Wastewater^ Analysis & Instrumentation i 

The Analysis of Organic Pollutants in Water and Waste , Wolfgang Lelthe (Ann 
Arbor: Ann Arbor Sciencfa Series) 1973. / ' \ 

Biological Field and Laboratory Methods for Measuring the Quality of Surface 

Waters and Effluents . EPA Environmental Monitoring Series (EPA 670/4-73-001) 
July 1973. 

biological Methods for the Assessment of Water Quality , John. Calms and R.L. 
Dickson, eds. (Phila.: American Society for Testing and Materials) 1973. 

Handbook for Analytical Quality Control in Water and Wastewater Laboratori es.' 
National Environniental Research Center, Cincinnati, Ohio (PB-213 884/0) 
Jam 1972. 

Instrumental Analysis for Water Pollution Control , R. H* Mancy (Ann Arbor: 
Ann Arbor Scieace Pubs) 1972. 

Mathematics for Water and Wastewater Treatment Plant Operators . (2 vols), 
Joanne Kirkpatrick (Ann Arbor: Ann Arbor Science Pubs) 1973. 

Principles of Water Quality Control , T.H. Y. Trebbitt (New York: Pergamon 
Pre^s) 1971. 

St andard Methods for the Examination of Water and Wastewater, (Chicago: American 
Public Health Assoc.) 1971. 
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II. Wastewater Analysis & Instrumentation (cont.) 

Water: Examination, Assessment, Conditioning, Chemistry, Bac^terloleilv^ Biology, 
Karl Ho<>l (New York: DeGruyter) 1972 (three volumes) . 

Water Quality for Practicing Engineers , W.W. Eckenf elder (New York: Barnes & 
Nobel) 1970.^ . ' ^ * , 

III. Biology' and Chemistry of Polluted Waters 

Biology and Water Pollution. Control , C.E. Warren (Ph^la. : W.B. Saunders) 1971. 
The Biology of Polluted Waters , H.B.N. Hynes (Toronto U. of ToronJ:o Pr^ss) 1971. 



Biology of Water Pollution , ed. Lowell E. Kenp, et. al , Water Progr^ Office, 
U.S. Environmental Protection Agency (PB 216 919). 

Chemistry for Sanitary Engineers , 2nd Edition, Clair N. Sawyer and Perry L. 
McCarty (New York: McGraw-Hill) 1967. 

The Ecology of Running Water , H.B.N. Hynes (Toronto: U. of Toronto Press) 1970. 

Environmental Chemistry , S.E. Manahan (Willard Grant Press) 1972. 

Environmental Chemistry In the Laboratory , D.S. Barnes (Canfield Press) 1973. 

Freshwater' Pollution; Bacteriological and Ch^ical Pollution of Fresh Water , 
\ Charles^ W. Hendricks, et.al. (New York: MSS Information Corp.) 1972. 

/ Int;roduction to Environmental Microbiology , Ralph Mitchell (Englwodd Cliffs, 
^.^/L^ N.J.: Prentice Hall) 1974. j 

A Fratical Guide to Water Quality Studies of Streams , F.W. Kittrell, Federal 
Water Pollution Control Admin. (Washington: USGPO) 1969. 

The Practice of Water Pollution Biology , Kenneth M. Mackenthon, Federal Water 
Pollution Control Administration (PB 216 116) 1969. 

W ater and Aqueous Solutions: Introduction to a Molecular Theory , Areeh Ben-Naim 
(New York: Plenum Press) 1973. 

Water and Aqueous Solutions: Structure, Thermodynamics and Transport Processes , 
ed. b^ R.A. .Home (New^.York: Wiley Interscience) 1972. 

IV. Wastewater Treatment 

Application of New Concepts In Physical. Chemical Wastewater Treatment , W.W. 
Eckenfelder and L.K. Cecil, eds (Elmsford, N.Y. : Pergamon Press) 1972. . 

Biological Waste Treatme nt, W.W. Eckenfelder and J. O'Connor (New York: Pergamon 
Press) 1961. 
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IV. Wastewater Treatment (cont.) \^ 

Design Handbook of Wastewater Systems; Domestic. Industrial. Commercial, 

Brian L. Goodman (Westport: Techronlc Inc.) 1971. 

Disposal of Sewage and 6ther Water Borne Wast es. Karl Imhoff, W. J. Miller and 
D.K.B. Thlstlethwayte (Ann Arbor: Ann Arbor Science Pubs) 1971. 

Elements of Water Supply and Wastewater Disposal . G.M. Fain, J.C. Geyer arid 
D.A, Okum (New York: John Wiley) 1971. 

Engineering Management of Water Quality ". P.H. McGauhey (New York: McGraw-Hill) 
1968. 

Manual of Wastewater Operations . Texas Utilities Assoc. (Lancaster: Lancaster 
Press) 1971. . ' • 

Operation and Control of Water Treatment Processes . Charles R. Cox (Geneva: 
» World Health Organization) 1964. 

Ehvslochemlcal Processes for Water Quality Control . Walter J. Weber (New York: 
John Wiley ) 1972. 

Practical Waste Treatment and Disposal . Denis Dickinson (New York: Wiley) 1974. 

Primer- on Wastewater Treatment . U.S. Dept.' of Interior, Federal- Water Pollution 
Control "Administration (Washington: USGPO) 1969 (PB 213 846). 

"Sanitary Sewage" In Our Precarious Habitat . Melvin A. Benarde (New York: 
W.W. Norton) 1970. 

Sewage Treatment . 2nd Ed., Karl Imhoff and Gordon Fair (New York: Wiley) 1956. 

Savage Sludge Treatment 1972 . Ronald W. James (Park Ridge, N. J. : Noyes Data Corp.) 
1972. 

Sewerage and Sewage Treatment . 8th Ed., Harold E. Babbitt (New York: Wiley) 1958. 

Treatment and Disposal of Wastewater Sludges . P. A. Vlslllnd (Ann 'Arbor: Ann 
Arbor Sclnece) 1974. 

Wastewater Engineering, Collection, Treatment and Di sposal, Metcalf and Eddy 
(New York: McGraw-Hill) 1972. j 

Water Quality and Treatment; A Handbook of Public Water Supplies , American 
Waterworks Association (New York: McGraw-Hill) 1971. 

Water Quality Engineering for Practicing Engineers . W.W. Eckenf elder (Cab/iets) 
1970. . : . 

Water Supply and Pollution Control . 2nd Ed., J.W. Clark, W. Vlessman, Jr. and 
M.J. Hammer (International Textbook Co.) 1971. 
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■IV. Wastewater Treatment (cont.) 

Water Supply Engineering . 6th Ed., Harold E. Babbitt, et. al. (New York: 
McGraw-Hill) 1962. 

♦ 

Water Supply and Sewerage , 4th Ed., Ernest W. Steel (New York: McGraw Hill) I960. 

Water Supply and Waste Disposal . William A. Hardenergh and Edward B. Rodle 
• (Inte^ft) 1961. 

\ 

Water Treatment , G.V. James (Cleveland: CRC Press) 1971. 

Water Treatment and Examination , W.S. Holden (Longman) 1970. 

Water Treatment Handbook , Degremont Company, Editors (Taylor-Carlise) 1973. 

Water Supply andXwerage . Ernest W. Steel, 4th Ed., (New York: McGraw-Hill) 
/ 19.60. 

V. Industrial Wastewaters 

Analysis of Industrial Wastewaters , K.H. Mancy and W.J. Weber, Jr. ( 
Wiley Intersclence) 1971. 

Handbook for Monitoring Industrial Wastewater , U.S. EPA (Washington: 

Industrial Pollution , N. Irving Sax (New York: Van No'strand Relnhold) 1974. ^ 

Industrial Pollution Contrc l, Keith Tearle, Editor (Cahners^ 1973. 

Industrial Pollution Contro; Handbook , Herbert F. Fund, Ed. (New York: McGraw • 
Hill) 1971. 

Industrial Waste: Its Handling. Disposal and Reuse , A.W. Neal (Cahners) 1971. 
Industrial Waste Manual , Clifford N.' Stutz (Brlgham) 1972. 

Industrial Waste Treatment , Edmond B. Bessellere (New York: McGraw-Hill) 1952." 

Industrial Waste Disposal , B. Kozioro'^kl (New York: Pergamon Press) 1972. 

Industrial Waste Disposal , R.D. Ross, Editor (New York: Relnhold) 1968. 

Industrial Wastes; Their Disposal and Treatment , W. Rudolf, Editor (New York: 
Relnhold) 1953. 

Industrial Wastewater Control , C.F. Gurnham (New York: Academic Press) 1965. 

Industrial Water Pollution Control , W. Wesley Eckenf elder, Jr. (New York: 
McGraw-Hill) 1966. 

Manual on Industrial Water and Industrial Waste Water , American Society of 
Testing and Materials (Philadelphia: ASTM) 1966. 
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V. Industrial Wastewaters (cont.)* 

Pollution and Industrial Waste ^ Barbara Handscher, J. McCod and Henry Enbery 
(New York; -Practicing Law' Institute) 1970. 

Procedures for Sampling and Measuring Industrial Waste , U.S. EPA (PB 229-321/5). 

The Treatment of Industrial Wastes , E.B;'. Bessellere (New York: McGraw-Hill) 1969. 

Waste Disposal Problems in Selected Industries , John E. Ullman, Editor (New York: 
Hpfstra U. Press) 1969. 
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APPENDIX C 

/ 



Availability of Government Report^ 



All of the government reports included here should be available for 
circulation through the Regional Government Library in your fcongres^ional 
district • Should you desire to obtain personal copies of these dociiments, 
there are five main sources: 



1, The United States Government Printing Office . Orders may be sent 
by mail or, for .faster service, phoned in to the Order Desk in 
Washington. When ordering a document, be sure to give the GPO 
Stock Number and to include a check or purchase order for the 
amount required. The Mailing address is: 

Superintendent of Docximents 

U. S. Government Printing Office 

Washington, D. C. 20402 

In addition to this main office, there are 12 bookstores located 

outside of Washington (see last page of this Appendix), 

2, National Technical Information Service (NTIS) 

Many of the government reports which used to be available free 
of charge are now distributed through NTIS. When this is the 
case with documents referenced here, the U'^IS order number is 
provided along with the price of the document, which is usually 
$3.00 to $6.00. For NTIS documents, give order number and send 
check to: 

National Technical Information Service 
Department of Commerce 
5285 Port Royal Road 
Springfield, Virginia 22151 
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Appendix C (continued) , ' . 

f 

In addition to the mail-oifder service provided by the Office of the 
Superintendent of Documents, Government Printing Office, there are also 
twelve (12) retail bookstores outside of Washington, D. C. The names" 
and locations of these stores are shown below: 



Atlanta Bookstore 
Room 100, Federal Building 
275 Peachtree Street, NE 
Atlanta, Georgia 30303 
Telephone: AC AOA/526-6947 

Birmingham Bookstore 
Room 102A, 2121 Building 
2121 Eighth Avenue l^orth 
Birmingham, Alabama 35203 
Telephone: AC 205/325-6056 

Boston Bookstore 

Room G25, John F. Kennedy ^Federal Bldg. 
Sudbury Street 

Boston, Massachusetts 02202 
Telephone: AC 617/223-6071 

Canton Bookstore 
Federal Office Building 
201 Cleveland Avenue, SW 
Canton, Ohio 44702 
Telephone: AC 216/455-4354 

Chicago Bookstore , 

Room 1463 - 14th Place 

Everett McKinley Dirkseti Building 

219 South Dearl)OTO Screet 

Chicago, Illinois 60604 

Telephone: AC 214/749-1541 



Dallas Bookstore 
Room I 046 

Federal Building - U 
Dallas, Texas 75202 
Telephone: AC 214/749-1541 



S* Courthouse 



Denver Bookstore 
Room 1421 

Federal Building- - .U. S.^ Courthouse 
Denver, Colorado 80202 ^ 
Telephone: AC 303/837-3965 

Kansas City Bookstore 
Room 144, Federal Office Building 
601 East i2th Street 
Kansas City, Missouri 64106 
Telephone: AC 816/374-2160 

Los Angelos Bookstore 
Room 1015, Federal Office Building 
300 North Los Angelos Street 
Los Angelos, California 90012 ^ 
Telephone: AG 213/688-5841 

New York Bookstore i 
26 Federal Plaza, Room 110 
New York, New York 10007 
Telephone: AC 212/264-3826 

Pueblo Bookstore 
Public Document Distribution Center 
Pueblo Industrial Park ^ 
Pueblo, Colorado SlOOl 
Telephone: AC 303/544-5277 

San Francisco Bookstore 

Room 1023, Federal Office Building 

450 Golden Gate Avenue 

San Francisco, California 94102 

Telephone: AC 415/556-6657 
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^Appendix C (continued) ^ 

3* Congressional Committees > Several of the hearings documents included 
here were printed solely for distribution by the Committee concerned 
and are not available through the GPO. Requests for these documents 
should be addressed to the PublicatTons Officer of the CoDTuittee 
noted under "author" in the write-up. 

4. Your Representative to Congress 

Requests for Library of Congres^publicatioris must be made by a 
representative to Congress; there is no public access to these 
internally produced reports. As a Yule, Congressmen are eager to 
provide constituents with any assistance possible and they frequently 
are able to provide free copies of Congressional , Hearings and back- 
ground documents. Requests should be made as sfpecif ically as 
possible (publication date, order number, etc.) and you should 
allow several weeks time for response. 
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